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(78 mph in an all-electric mode), there’s no mistaking that the Cayenne S E-Hybrid has the spirit of a high-performing 
sports car that delivers a charge to your soul. Porsche. There is no substitute, porscheusa.com/cayenne 
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helping cure cancer. 
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Follow Andy Greenberg 

Senior writer Andy Greenberg’s tenacity, brains, and 
experience on the security and privacy beat have 
ied him to expiore the darkest parts of the web and 
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North Korea. On page 66, Greenberg profiies activist 
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□ N TWITTER: (g)a_greenberg 


VIDEO 


TABLET 


Get WIRED for 
tablet. It’s free! 

Aiready a wired subscriber? 
You’re eiigibie for free 
access to our digitai edition. 
Downioad the wired app 
for tabiet and register. You’ii 
get aii of our fantastic print 
magazine stories, pius 
video, audio, extra photos, 
and more. It’s wired, wired, 
bit.ly/tabletwired 


WEB 




WHO 

TO FOLLOW 


MIT Museum 
@mitmuseum 


#Statcast 

@statcast 

Steven DeKnight 
@stevendeknight 


Yeonmi Park 
@yeonmiparknk 

Daily NK 
@the_daily_nk 


Human Rights 
Foundation 
@hrf 

Friends of the 
Los Angeles River 
@folartweets 

China Labor Watch 
@chinalaborwatch 


Wired Business 
@wiRED_business 


Noelle Stevenson 
@gingerhaze 




Gamers on Gaming 

Our editors dissect the worid 
of games with the expertise 
of professionais and the 
passion of die-hard fans on 
wired’s GamelLife series. 

□ N THE WEB: video. WIRED. com/ 
series/game-life 


The New York International Auto Show 

For gearheads, the New York International Auto 
Show is like Christmas and Comic-Con rolled 
into 10 car-filled days, wired’s Autopia team will 
be covering all the new muscle cars, futuristic con- 
cepts, hypercars, and autonomous vehicles (proba- 
bly, right?) that Gotham has to offer. 
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This Week in Trailers 

In a world where movies, games, books, and even television 
shows have trailers— but where separating good from bad is an 
endless battle— one team of highly trained, elite writers does 
this most important job on the planet, wired: Defending your eyes 
against abysmal trailers. 

□ N THE WEB: WIRED. com/entertainment 


◄ Atrailer for Alex Garland’s much-anticipated Ex Machina plays up the 
film’s suspenseful side. See page 32 for an Interview with Garland. 
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WELCOME TO 
THE NEXT WAV E 
OF WIRED 


S ince its founding in 1993, wired has been committed to 
storytelling that is unique, compelling, and thought-pro- 
voking, regardless of medium. Yes, we started as a mag- 
azine-ink and paper!— but only a year later we launched 
Hotwired, the first website with original editorial content. 
More than two decades on, our brand of digital storytell- 
ing thrives as wired .com— and Fm happy to report weVe 
reinvented it once again. *1 If you've visited wired since 
March 1, you've already seen what I'm talking about. From 
the smart responsive layouts to the improved APIs to the 
very journalism itself, every aspect of the wired experi- 
ence has been reimagined and, we believe, significantly improved. *1 The 
project took more than two years. Our editorial, design, engineering, 
and product teams began by working together to optimize wired for 
the most important screen in your life— your smartphone. As you can 
imagine, this was a bit more work than picking a fresh skin for your 
Winamp (Big Bento, anyone?). After months of labor we settled on a 
card-based motif for its flexibility and configurability. *1 Ultimately we 
applied this approach to other screens, and the new wired also looks 
great on your desktop, laptop, and tablet, every page bursting with our 
award-winning photography and graphics. Crucially, the new structure 
allows us to deploy wired's signature bespoke fonts and improve the 
overall typographic fidelity of our layouts. As a result, the new wi re d is 
a more comfortable browsing and reading experience, its stories primed 
for sharing. (It's also a lot zippier: We decluttered and streamlined our 
code, and pages now start loading twice as fast as before.) *1 Even if you 
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don't notice any of that turboboosting, you'll 
see a new, simpler information architecture 
and site taxonomy. The original Hotwired was 
organized under the banner of six icons. We've 
picked up on that legacy with our six new sec- 
tion fronts: Business, Design, Entertainment, 
Gear, Science, and Security. A world-class team 
of editors and reporters, experts in their fields, 
run each desk. Part of their job is to feed stories 
to the print publication you're now reading, and 
to make digital versions of print stories feel 
more at home— a task now made much easier 
by a rebuilt front half of the magazine (and wel- 
come back. Electric Word!). Even our physical 
newsroom reflects these changes— our offices 
are now set up to boost collaboration. 

But we didn't design the new wired to be 
perfect. We designed it to be perfected. We'll 
continue to make the technology faster and the 
stories more informative and fun. In the process. 
I'm sure you'll find areas we can improve. I hope 
you'll tell us what they are. We're trying to make 
better stuff in cooler ways more often, and we 
believe we've created the tools and a platform 
for w I R E D to grow and evolve as fast as the tech- 
nologies we cover. If we've done our jobs, we will 
inspire you— the most connected and influential 
minds on the planet— to embrace what's next. 
Everything is changing. Get ready. Get wired. 


@SDADICH 
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FUTURE 

PROJECTIONS 


Strange but true: Microsoft is interesting again, which we 
learned when we followed the action to Microsoft HQ for 
our February cover story. New CEO Satya Nadella has been 
rebooting company culture by streamlining R&D, partner- 
ing with ex-rivals, and embracing open source software. 
But as senior writer Jessi Hempel revealed, Nadella's cra- 
ziest plan of all might be Project HoloLens, augmented- 
reality goggles that overlay digital elements on the real 
world. Readers loved speculating about possible applica- 
tions (see our favorites below right). Us, we're dreaming 
of holographic magazines. 



Redditors suggested some intriguing 
applications for Microsoft’s new tech. 
RE: PROJECT HOLOLENS A sampling: 



“IT’S A BIT ODD, BUT SATYA 
AADELU SEEMS TO HAVE 
MADEMICBOSOETSEBIOUSLY 
COOL. WEIBD WORLD.” 

Lauri Jarvilehto (@laurijarvilehto) on Twitter 


RE: PROJECT HOLOLENS 

“I love how it’s a self-contained 
platform— no wires, so I can 
move about. The possibilities 
are enchanting. This is truly 
something magical.” 

Fraser J Manley on wiRED.com 

“To think I was born in an era 
where I thought 1 MB of RAM 
was a colossal thing, then here 
we are generating tera- to peta- 
bytes of data in believable vir- 
tual settings. The things my 


daughter will see in her life are 
without bounds.” 

Jd Daniel on wiRED.com 

“If you have to wear something 
on your face to use a product, 
it will never gain mainstream 
traction. It is a giant leap for- 
ward in augmented reality, 
though. Eventually, one day, 
we’ll have contact lenses that 
do this. Then you’ll see it get 
traction.” 

Jon B on wiRED.com 


Buying furniture. 
You can see if it fits 
before buying it. 

— GamerSDG 

Paintball with- 
out getting paint 
everywhere. 

—unidentifiable 

Medicine. Patient 
can just call in a 
specialist. — Cueller 

Sims might get 
very strange now. 

— whukk 

This takes LARP- 
ing to a whole new 
level. — Dnyjec 

You’re driving a 
beat-up old Buick, 
but while you are 


wearing these, 
you are suddenly 
looking at a Lam- 
borghini. — PM_ 

PICS_OF_OWLS 

Browse Reddit with- 
out a tablet/laptop. 

— roodpart 

Pokemon. 

— Astrosomnia 

Having a shelf of 
holographic action 
figures. — negazina 

Learning howto 
play the piano. The 
teacher can tell 
you where to place 
your hands— 
by drawing on the 
keys. — re_kinect 
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Miller Lite was the original. And all these 
years later it still sets the standard. It’s a fine 
light Pilsner, brewed to have more flavor 
and just 96 calories - the perfect balance 
of lightness and taste. 
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ADVERTISEMENT 


TOOLS 

FOR THE 

TECH-SAVVY 

TRADER 

If you are interested in trading tools backed by 
constant innovation, answer these questions 
to find out if TD Ameritrade’s thinkorswinn® 
platform is right for you. 



THE SELF STARTER 

Just getting started? 
Utilize our learning center 
with free videos, online 
courses and more. An 
experienced support staff 
is available to help 24/7. 


I prefer to 
learn by 
testing my 
own skills and 
strategies. 


^ START 

4 . 



Sure, but I 
am not at all 
experienced 
yet. 



THE SUPER 
STRATEGIST 

Gain a competitive 
advantage with 
paperMoney®. Test 
your ideas with virtual 
assets before putting 
them into action. 







THE RESEARCH 
JUNKIE 

Analyze the market 
with live streaming 
media, easy to read heat 
mapping and graphs, 
and market scans that 
weigh volatility and risk. 


1 


THE EXPERIENCED 
EXPERT 

Test your market predictions 
with Company Profile and 
see how your hunch might 
impact stock prices. Spot 
volatility, risk and the 
potential of stocks on the 
move with Stock Hacker. 





r-> 


No matter where you are in your journey, thinkorswim has the technology you need to trade like 
a rock star. Stay connected to the trading world with constant innovation so you can spot potential 
opportunities and act on them like never before. 

Visit tdameritrade.com/thinkorswim now to access the tools you need to take charge of your portfolio. 



Sounds great. 
It’s important 
that I can test 
my strategy 
before I put it 
in play. 


Interesting... 
Is there any 
support to 
shorten the 
learning 
curve? 


Ameritrade 


paperMoney is for educational purposes only. Successful virtual trading does not guarantee successful investing of actual funds. 





















other platforms don’t like 
changing next to it at the gym. 

Build it. Transport it. Share it. With thinkorswim™ 


The thinkorswim trading platform, with its seamless technology, can 
help you become an alpha trader. Build your own dynamic strategies. 
Transport them among every device. And share your best ideas instantly, 
through Twitter. Because let’s face it, you’re full of good ideas. 


Open an account and trade commission-free for 60 days. 
Visit tdameritrade.com/thinkorswim 



Amerltrade 

you this. 


Market volatility, volume and system availability may delay account access and trade executions. Offer valid through 4/30/15. Minimum funding 
(within 60 days) of $2,000 required (up to 500 commission-free Internet-equity, ETF or options trades). Contract, exercise and assignment 
fees still apply. See website for details and other restrictions/conditions. TD Ameritrade reserves the right to restrict or revoke this offer at any 
time. This is not an offer or solicitation in any jurisdiction where we are not authorized to do business. TD Ameritrade, Inc., member FINRA/SIPC. 
TD Ameritrade is a trademark jointly owned by TD Ameritrade IP Company, Inc. and TheToronto-Dominion Bank. © 2015 TD Ameritrade IP Company, 
Inc. All rights reserved. Used with permission. 






RE: “GETTING UP”: SKATEBOARD 
LEGEND RODNEY MULLEN 
ADVISES SILICON VALLEY 
“Rodney Mullen was my hero 
growing up in the ’90s, when 
I was enthralled by skateboard- 
ing. Makes me want to pick up 
my board again! Great insight 
from him in the TED talk as well.” 
Dave on wiRED.com 


“There’s stuff Mullen was doing 
in the 1990s that skaters today 
still can’t replicate. He’s always 
been light-years ahead of 
everybody when it came to 
street skating. He’s one guy you 
root for. Happy for all the suc- 
cess he’s found— he certainly 
deserves every second of it.” 
limonzerga on wiRED.com 



RE: “CONNECT THE DOTS”: TRAILBLAZER TOOL CREATES 
MAPS OF YOUR ONLINE ACTIVITY 

“AN X-RAY VIEW OF MY MENTAL 
ACTIVITY SOUNDS BOTH 
AWESOME & TERRIFYING.” 

Marla Clark (@clarkmarla) on Twitter 


VIEWS RODNEY 
MULLEN’S TED TALK 
HAS GOTTEN 



RE: “RARER EARTHS”: 

LET’S MINE GREENLAND 
FOR VITAL METALS 
“If Greenland yields economi- 
cally viable means of extract- 
ing rare earth metals under 
those conditions, we should 
expect the interest in Antarc- 
tica to grow significantly. 

The fact that it’s ‘the ultimate 
not-my-backyard’ makes it 
everyone’s and no one’s. 
Antarctic lanthanides have the 
potential to be the greatest 
conflict minerals, if demand 
continues to grow. I’m counting 


on science to find alternatives 
to despoiling another of the 
earth’s few untouched wilder- 
ness regions.” 

Rick Warters via email 


RE: “ROMAN EMPIRE”: 
PODCASTER ROMAN MARS 
“Roman Mars makes an excellent 
case for why you should turn 
WIRED into a podcast. You could 
have your authors read their 
own work and still place ads in 
between articles.” 

Gary Wass via email 



RE: “WHAT’S INSIDE: HOT CHOCOLATE 
MIX WITH MARSHMALLOWS” AND “DO NOT 
EAT: WHAT’S TAINTING OUR FOOD” 

“I have a new subscription to wired, and 
I am surprised to find that it’s not the big 
tech articles that have sold me on the 
magazine. This issue had two articles on 
food additives, both quite chilling, and it is 
for this kind of reporting that I’m finding 
WIRED worth it. It’s not hardware, but it’s 
relevant to the complexity of surviving in 
a modern world. Unfortunately, these 
smaller articles do not seem to be available 
on wiRED.com. Can that be corrected?” 
PatG. Palmer via email 

Articles editor Adam Rogers responds: 
“Believe it or not, food has been a major 
beat at wired for years— like Alton Brown’s 
story about synthetic meat in issue 21.10 
or Hillary Rosner’s story about new staple 
crops in issue 22.07. Both of those are 
online, and the two you mention are too. 

To find all of wired’s food coverage, search 
our newly relaunched website. 
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RE: “ONE MAN’S 
TRASH”: MATT 
MALONE DIVES 
FOR VALUABLES 
“My friends and I 
are going to start 
collecting info and 
making a route this 
week, and hope- 
fully next week 
we head out and 
try this ourselves. 
What’s the worst? 


Good memories 
and a tank of gas? 
I’m down to make a 
little extra scratch 
in this economy— I 
got a kid to raise!” 
Ray Bertocki on 
WIRED.com 

“This just shows how 
spoiled this country 
is by throwing out 
anything and every- 
thing if it isn’t new or 
just right.” 

Fantasy Maker 
on wiRED.com 


RE: “WHERE 
THE DRONES 
ROAM”: COPTERS 
MAKE DELIVERIES 
AROUND 
THE WORLD 
“LA traffic on the 
405 or 10. Send 
pizza drones, stat!” 
Kate Morrison Zeller 
on Facebook 
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GOES ON DRY, KEEPS YOU DRY 
WITH NO VISIBLE RESIDUE 



THE INTERNET OF EVERYTHING 

presents 

the last checkout line 


We're building the Internet of Everything for business. With UC$ Server solutions 
providing date center performance everywhere, mobile applicetions and analytics keep 
lines short and customers happy. Let's confine the checkout line to yesterday. 

See how at cisco, com/thelastcheckoutllne 

•iliiilii 

Cisco UCS with 
Intel® Xeon® 

TOMORROW starts here. processors 




inside" 

XEorr 
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INFDPORN 


SLUGTK 


TM FACTOR 


UNCLE SAM’S WIRED 
SHOPPING LIST 



ndividual project budget 


Total US discretionary budget 


Department of 
nse— Military 
rams 

“lEa 



7UH-60 Black Hawk 
ftOop-ca crying 
Itelicopters for the Army 


368.1 million 


^ecutive helicopter 
development for POTUS 




$18.3 billion 


$645.4 million 


he James Webb 
Space Telescope 


200.1 million 


Developing a Space 
fleice to detect debris in 
ttrbit, protecting satellites 
ind the International 
ipace Station 


Smithsonian 

Institution 


Building a telescope 
at the peak of the 
Greenland ice sheet 
to observe the 
faraway universe 



BRAIN Initiative to 
model the brain, 
neuron by neuron 




Pfpartmpnt 

^Health and 
Human Services 


ihldying the 
human genome 
to:improve health 
®re, through the 
Rational Human 
fiinome Research 
Institute 



Department of 
Homeland Se curity 


$230.6 million 


S Building a biometric data- 
base for DNA, iris scans, 
and vocal patterns 


THE US GOVERNMENT’S budget is a bottomless pit. 
Every year, you suck it up and pay income taxes into a 
$1.5 trillion pot. Most of it goes to Congress-approved 
discretionary funding— a pile of money that pays for 
stuff you'd never OK if you were in charge, including 
a lot of intangible salaries and upkeep. But that's not 
all. A hefty chunk funds awesome R&D and sci-fi toys 
that'll make you proud to be an American. So this April, 
as you spend late nights scrounging through shoe- 
boxes of old receipts, take comfort in the knowledge 
that your cash is helping Uncle Sam launch space tele- 
scopes, make new maps— and build POTUS a fleet of 
tricked-out new helicopters. — danielle venton 
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ALPHA 


OBSESSED 


DAMN! THE TORPEDO! 

A FATHER-SON FIXATION 


WHEN CAR DESIGNER PrestOH Tucker first imagined the Torpedo, 
back in the 1940s, it seemed to belong in some fanciful future: 
butterfly-style doors, fuel injection, an airplane-like engine, and 
pivoting headlights that turn to light the curved road ahead. Alas, 
this Jetsons-meets-Gattaca aluminum-skinned road shark never got 
built. But Bob and Rob Ida are about to change that. ^ The father-son 


1 3 


1 . 

Rob Ida 
shaped 
aluminum 
body 

panels over 
a frame. 

2 . 

A 1946 story 
about the 
Torpedo. 

3. 

Tucker 
insisted on 
hydraulic 
brakes 
borrowed 
from the 
airplane 
industry. 



custom-auto team 
re-creates historical 
rides for films, and 
normally they have 
plenty of source 
material. But 
for the Torpedo, 
the concept car 
that inspired the 
iconic Tucker 48 
and still inspires 
automakers, they 
had nothing but a 
few 60-year-old 
sketches— and a 
y4-scale plaster 
model unearthed in 
a tobacco barn. So 
they3-D-scanned 
the model, using 
the datatoCNC- 
machine a wooden 
frame. Then they 
hand-hammered an 
aluminum exterior 
to fit over the shape. 

ThaUs the easy 
bit. The hard part 




is staying true to 
Tucker's design 
when the vintage 
sketches clash with 
what's practical. 
Like swiveling 
front fenders. And 
keeping the whole 
design under 2,400 
pounds. And having 
to climb over the 
passengers in back 
to get to the single, 
center-mounted 
driver's seat. The 
Idas have solved 
that problem, at 
least, by bolting the 
three seats onto 
a rotating disc: 
Open the door, 
hop in back, and 
hit a button to spin 
forward. Now 
they just have to 
argue over who 
gets to drive. 

—ALEX DAVIES 



MAN-HOURS 
PER BODY PANEL 
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MEW RQCA patron HA$ A COMPLEX TA$TE mAT'S HANDCRAFTED U$INC A COMPLEX PROCESS- 
COOKED AGAVE tS CRUSHED BY A TWO-TON TAHONASTONEWHEEL— AN ANCIENT, LABOR-IMTENSIVE 
METHOD. THE AGAVE IS THEN FERMENTED AND DISTILLED WITH THE FIBER, RESULTING IN A MULTI- 
LAYERED, EARTHY TASTE. EXPLORE THE PROCESS AT PATRONTEQUlLA.COM. TASTE HOW IT'S MADE.”* 



The perfect way to enjoy Patron is responsibly. Handcrafted and Imported exclusively from Mexico by The Patron Spirits Company, Las Vegas, NV. 42-45% abv. 




RADAR 


DE-FEH! DE-FEBE! 


FOR ALL THE BRAD piTT-fueled hype, sabermetric analysis is still only 
as good as the systems that capture data from the field— who hit 
what to whom. The lightning-quick shortstop out there between sec- 
ond and third base, he's harder to quantify. But by the time the first 
Major League Baseball pitch is thrown this season, all 30 ballparks 
will have a new tracking system called Statcast that can rank defen- 
sive powerhouses just as well as star batters. It uses cameras, radar, 
and sophisticated AI to put numbers on every element of a play— from 
the rpm of the pitch to the exact trajectory of the ball to the fielder's 
split-second defensive moves. Time to put aside hits, runs, and RBIs; 
this season's promising rookies are metrics like "route efficiency" and 
"spin rate." Get ready for Moneyha////.- The Reckoning, —bo moore 




5. THE THROW 

Release: 0.85 second 
Velocity: 59.9 mph 


A radar system 
adapted from military 
ballistics testing 
measures the ball’s 
position up to 20,000 
times per second. 

It can even track the 
seams on the ball 
to calculate its spin. 


r Perceived veloc 
Spin rate: 2,569 


1. THE PITCH 

Actual velocity: 96.8 mph 
Perceived velocity: 100.6 mph 
Spin rate: 2,569 rpm 


4. THE REACTION 

Total distance: 18.2 feet 
Max speed: 14.8 mph 
Route efficiency: 92.7% 


3. THE RUN 

First step: 0.56 second 
Acceleration to max 
speed: 4.34 seconds 
Max speed: 19.6 mph 


2. THE HIT 

Exit velocity: 
94.1 mph 


CAMERAS 

Above the third- 
base line, two sets 
of cameras stitch 
together a stereo- 
scopic view of 
the field to determine 
every movement 
in, say, this leaping 
play from Atlanta 
Braves shortstop 
Andrelton Simmons. 


ICYMI, .com is so 2.0— according to Daniel Negari, one of the youngest VIPs in the US URL biz. 

He deals in generic top-level domains. That’s the dot-whatever in a URL— .org, .net, .com. 

But with 100 million-plus registered dotcoms, you’re SOL when it comes to scoring your first (or 
27th) choice for a domain name. That’s why the Internet Corporation for Assigned Names and 
Numbers is rolling out as many as 1,300 fresh gTLDs by mid-2017. Applying for monopoly control 
of a gTLD costs $185,000, with giants like Amazon and J&J waging multimillion-dollar bidding 
wars over gTLDs like .spot and .baby. The gTLD world is a bit LOL: There’s .ninja for experts, .kim 
for Kims, .wtf for fans of the absurd. Negari is marketing his gTLD, .xyz, to startups and young 
net users, and it’s now the fastest-growing new gTLD. FWIW, Negari would like .xyz to be the URL 
scene’s next BMOC. He better sell more .xyz, PDQ. — LEXI pandell 


THEBATTLETOMAKE.XYZTHENEXT.COM 
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THE NEW IN 
FRAGRANCE F 
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BRIT RHYTHM 
INTENSE 





ALPHA 


TRANSPORTATION 



TIMES PER SECOND 
THEONEWHEEL’S 
MICROCONTROLLER 
CAN ADJUST 


DON’T SKATE-FLOAT! 


IN 1989, WHEN I was Syears old, Marty McFly prom- 
ised me a hoverboard when I turned 30. 1 began 
skating, surfing, and snowboarding in preparation. 
Thirty arrived, and the glorious day when I could float 
through the air on a self-propelled board didnT come. 
But riding Onewheel, the new electric board from 
snowboarder-turned-iDEO -designer Kyle Doerksen, 
gets me pretty close. ^ Doerksen grew up carving 


|ne Snow tests out the Onewheel 
■n a slush-covered street. 


down the ski slopes 
of his native Canada, 
so he spent five years 
in his garage obsess- 
ing over a ''street 
snowboard."' To cre- 
ate a fioating-on- 
powder feeling over 
asphalt, he needed 
a system that could 
auto-balance a rider. 
"That's usually the 


kind of stulf you 
want to do when 
you're trying to 
point a missile," 
Doerksen says. So 
he hired a couple of 
engineers and came 
up with a single-tire, 
skateboard-sized 
electric vehicle that 
turns like a snow- 
board and handles 


like, well, a hov- 
erboard. It zooms 
up to 12 mph in the 
direction the rider 
leans and contains 
a smartphone-style 
ARM processor that 
crunches gyroscopic t 
data to counteract 
uneven terrain. } , 


after Doerksen and 
his team demo'd 
it for Tony Hawk, 
who said he was 
impressed by how 
the board's hidden 
tech balanced 
the ride for him. I've 
spent decades 
trying every board 
I could get my feet 
on, and the Onewheel 
is probably the 
craziest thing I've 
ridden. Skate- and 
surfboards require 
strength and 
concentration, but 
Onewheel whisked 
me around with 
the subtlest effort. 

It may not actually 
hover, but riding it 
almost feels like 
flying. Just don't try 
it on water. 

— SHANE SNOW 


I took Onewheel 
for a spin moments 
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ROBOTS 


CH ARTGEIST 


EX MACHINA 

THE MIND BEHIND 
THE NEW A.I. FLICK 

AFTER A CAREER of Writing Hovels (TheBeack) andscreen- 
plays {28 Days Later, Dredd), Alex Garland is in the direc- 
tor's chair for April's ExMachina, a movie that pushes AI 
tropes into discomfiting territory: An alpha-male tech bro 
asks an employee to Turing-test a female-shaped robot 
named Ava. Things get tense, even dangerous— but unlike 
film androids who go all cogito ergo slay, Ava is thought- 
ful, even kind, and may be a better heiress to the world 
than the human who createdher. —Angela watercutter 


Ex Machina isn’t 
the usual AI movie. 
How did you get 
interested in sen- 
tient computers? 

When I was 12 or 13, 

I did simple Basic 
programs that would 
give a machine the 
very barest sen- 
tience. I remember 
quite well the kind 
of electric sense that 
you'd get that the 
machine was alive. 
Years later 1 started 
doing a lot of reading 
about AI, mind, and 
consciousness. 

Your other movies 
have delved into 
hard science as well. 

Sunshine had to 
do with heat death 
in the universe. 
Although a bit of it 
was reasonable from 
a scientific view- 
point, it was largely 


bullshit— it made 
about as much sense 
as the warp drive in 
Star Trek. I felt like 
rd dropped the ball. 

So while you were 
researching this 
one, what influenced 
you the most? 

I came across a book 
by Murray Shana- 
han, a professor of 
cognitive robotics 
at Imperial College, 
the UK's version of 
MIT. I contacted him 
and said, 'T want you 
to be really tough on 
this script and make 
sure it stands up." 

And does it? 

There were two 
conceits we made. 
One is that you can 


create a sentient 
machine, and the 
other is that you 
have high-level 
robotics that allow 
the machine 
to have a face, to 
have nuance. 

You also play with 
that AI movie 
theme of creating a 
“perfect woman.” 

There are two sepa- 
rate strands in this 
film. One is about 
AI and conscious- 
ness, and the other 
is about social con- 
structs: why this 
guy would create a 
machine in the form 
of a girl in her early 
twenties and then 
present it to a young 
guy for this test. 

That creator, Nathan, 
is in many ways 
a caricature of a 
Silicon Valley guy. Is 
that a commentary 
on that particular 
archetype? 

It's really more 

alpha-male-meets- 

non-alpha-male. 


I like the mixture 
of someone who's 
aggressive and bully- 
ing but is couching 
everything in dude- 
bro speak, as if that 
takes the edge off 
of what he's actu- 
ally doing. I suspect 
you'd find that just 
as easily on Wall 
Street as you would 
in Silicon Valley. 

Have you been 
following the debate 
about the ethics of 
AI research? 


It's a big question. 

If you're talking 
about nonsentient 
AIs, then there's a 
lot to be concerned 
about. But if you cre- 
ate a new conscious- 
ness in the form of 
a machine, that isn't 
significantly differ- 
ent from two adults 
creating a child. 

So you’re not 
worried about 
Skynet? 

Humans are going 
to die on this planet. 
We're not going to go 
through a wormhole 
to another galaxy; 
it's just not going to 
happen. What will 
survive on our behalf 
is AIs— if we man- 
age to create them. 
That's not problem- 
atic, it's desirable. 

Ex Machina feels 
like it was made with 
that in mind. 


It was definitely con- 
ceived of as a pro-AI 
movie. It's humans 
who fuck everything 
up; machines have 
a pretty good track 
record in compari- 
son to us. 


Previous Tax-Year 
Expenditures 



you forgot about 
(Hulu Plus, 


WoW, Rhapsody, 
Norton AntiVirus, 
MeUndies, 
WIRED ... ) 


Vin Diesel’s Emotions 



Groot 


Proposed Applications for 
New AR Goggles 


Entertainment 



onto every 
object in the 
known universe 
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ANO LOBSTAH 


TENS OF THOUSANDS of people will run through Boston 
this April in the world's oldest annual marathon, a gruelh 
race featuring four hills in the last 11 miles and more thad 
a million fans cheering from the sidelines. Two years after 
a bombing threw the marathon's finish line into chaos, thej 
city remains resilient. 'Tt'll always be a part of our history^ 
says Thomas Grilk, the Boston Athletic Association's execH 
utive director. ''But it won't define us." Celebrate the city^s 
rich history, free science exhibits, great art, and (finally)! 
snowless sidewalks. You can enjoy it all without being si 
Sox fan. Probably. — julia greenberg | 





SEATING CAPACITY 
AT FENWAY PARK, 
THE OLDEST MLB 
STADIUM STILL IN USE 


G45,SB6 PEOPLE LIVE IN BOSTON // MORE THAN 360,000 STUDENTS ATTEND 85 COLLEGES IN THE AREA // 35,B71 RUNNERS ENTERED THE 2014 BOSTON MARI 
ATHON // S RUNNERS WERE MORE THAN 80 YEARS OLD // 54 COMPETITORS RACED IN WHEELCHAIRS // 9S COUNTRIES WERE REPRESENTED IN THE MARATHON 





PROMOTION 


SEEKING 



From architecture and interiors to fashion and travel, design touches every aspect 
of our lives. As part of our AD360 Advisory Board, you’ll get to share opinions on 
all things design with the Architectural Digest Promotions department. You’ll also 
receive insider information on AD events and have the chance to win cool design prizes. 

Help shape the design conversation. Join us at AD360AdvisoryBoard.com 
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on STORT 

COMICS BET A 
NEW SUPERHERO 

WHEN CARTOONIST Noelle StevensoH reimagined Tolkien as a 
modern-day buddy comedy three years ago, she posted Broship 
of the Ring to Tumblr on a lark. Since then, the 23-year-old known 
online as Gingerhaze has racked up thousands of fans who delight \ 

in her loose-limbed aesthetic. *1 Her casual drawing style almost 
didn't survive art school. 'T was focused on really anatomically 
correct stuff," she says. ''Then one of my teachers saw my noodly 
little doodles and was like, 'Why aren't you doing that instead?"^ 

One result is Nimona, a hilarious fantasy webcomic about a teen 
shape-shifter and her supervillain buddy; it's coming out in graphic- 
novel form in May. (The 2014 comic hook Lumber janes, which she 
cowrote, is also getting collected.) There's more: She's penning the 
June return of Marvel's Runaways and is working on other projects 
she can't talk about yet. It's OK, we'll wait. Gingerly. — shirley li 




holodecks will help 
judges andjuries pic- 
ture bullet trajecto- 
ries and see crimes 
from victims’ and sus- 
pects’ perspectives. 


diamond 
nanothreads 
n. pi. / 'dl-mand 
'na-n5-,thredz / 


Filaments of carbon 
with the structure and 
stiffness of diamond. 



JARGON 

WATCH 


teixobactin 

n. / 'ta-kso-,bak-t n/ 

A potent antibiotic 
that’s part of a new 
class of germ-killing 
drugs. New England 
soil microbes natu- 
rally produce teixo- 
bactin, which is 
named for its pri- 
mary target, the cell 
wall. {Teixos is Greek 
for “wall.”) It uses 
a unique tactic to 
destroy bacteria, so 
it may forestall resis- 
tance for decades. 

forensic holodeck 
n. / ,f -'ren-zik 
'ha-l -,dek/ 

An immersive 3-D 
simulation of a 
crime scene, viewed 
through an Oculus 
Rift headset. Named 
after Star Trek’s 
simulated reality 
chambers, forensic 


Just three atoms 
thick and extrudable 
to any length, dia- 
mond nanothread is 
potentially the stron- 
gest material in the 
universe. It could 
replace carbon fiber 
in airplanes— and 
might make space 
elevators possible. 

neuropod 

n. / 'ny -ro-,pad / 

A direct neural con- 
nection between the 
gut and the brain. 
Neuropods are long 
appendages growing 
out of intestinal cells, 
linking the intestines 
to sensory neurons. 
They relay informa- 
tion about food intake 
and may be a path- 
way for food-borne 
viruses to enter the 
nervous system. 
—JONATHON KEATS 
jargon@wiRED.com 
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Available on select Boeing 111 long-haul aircraft. 
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FRANCE IS IN THE AIR 


MY PALACE IN THE SKY 

La Premi4r« Sufta: discover absolute comfort 
and five-star service throughout your journey. 
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Gelatin 


“America’s most 
famous dessert” 
gets its jiggle from 
this stuff. Gelatin 
comes from col- 
lagen, the fibrous 
protein that makes 
your skin tough and 
stretchy, and does 
the same for pigs and 
cows— until their last 
roundup. Then gela- 
tin makers take hides 
and gristle from the 
slaughterhouse and 
chop them up, soak 
it all in an acid {oink) 
or alkali (moo) bath, 
dissolve it in hot 
water, dry out what’s 
left, and grind that 
into powder. Now 
the hocus-pocus: 
Collagen is three long 
amino-acid chains 
twisted into a triple 
helix. Hot water soft- 
ens the helix so that 
it unravels into a mess 
of floppy, free-floating 
noodles. As it cools, 
the helices re-form— 
but all tangled up. 
Eventually this sub- 
stance stiffens into 
a fibrous matrix, with 
millions of tiny pock- 
ets where water gets 
trapped, Just like in 
a sponge. It’s a neat 
switch eroo: You start 
with a colloidal sus- 
pension of solids in 
liquid and end with 
a wobbly suspension 
of liquid in a solid. 


Sugar 


Gelatin is essentially 
colorless, odorless, 
and flavorless: most 
of the other ingredi- 
ents fix that. Jell-O 
powder is 90 percent 
sugar by weight. 

Adipic Acid 


Synthesized from 
cyclohexane, it’s 
also a precursor to 
nylon and a plasti- 
cizer in PVC. Here it 
adds a Jolt of tart- 
ness to balance all 
the sugar. The one- 
two punch of sweet 
and sour makes your 
brain think “fruit” 
when you taste a 
product that doesn’t 
contain any. 

Fumaric Acid 


This strong food acid 
is hydrophobic— it 
repels moisture— 
which helps preserve 
Jell-O powder and 
makes for a long-last- 
ing, tongue-pickling 
sourness in candy. 
Human skin produces 
fumaric acid when 
exposed to sunlight, 
which is probably 
why you shouldn’t lick 
people at the beach. 

Artificial Flavors 


To evoke fruit flavors, 
chemists rely on vol- 
atile esters to send 
subtle hints to your 
nose. Kraft won’t 
say what it deceives 
our senses with, 
but some usual 
suspects are octyl 
acetate to conjure 
orange, methyl 
anthranilate to sug- 
gest grapes, and 
ethyl methylphenyl- 
glycidate to whisper 
“straaawberry.” 


WHAT’S INSIDE 


DIsodluin 
Phosphate and 
Sodium Citrate 


Too much acidity 
inhibits gelling; these 
buffering agents sta- 
bilize the pH. Sodium 
citrate might also add 
more tartness. 

Artificial Colors 


JELL-0 

DESSERT 

COWHIDE 
WITH LOTS 
OF SOGAR 



Petroleum-based 
dyes make for shock- 
and-awe hues. 
Strawberry Jell-O 
uses Red 40, which 
some studies suggest 
may trigger hyperac- 
tivity in kids. Between 
that and the sugar, 
dessert won’t be the 
only thing wobbling. 

— LEE SIMMONS 
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Lincoln 
Black Label 
Li vine 


EXPRESSJONS OF A 
NEW KIND OF LUXURY 




iviociGrn riGntii^G, a (vehicle) theme that 
really resonates with us^ is a continuation of something 
classic— utilizing that ethos in a new, dynamic way 
to accentuate the materials " saj's Oliver, Adds Evan: 
Heritage’ implies an inherited, lasting quality— something 
that is built for longevity so it can be passed on ” 






Statement Makers 


In this pBiiicLillBr rqomi tfiB bnathefs sought to bring the Mpdeni Kerlts^e 
vehicle therne to life organkally. By using bespoke malftilsis such as rich 
lather and o-pen-pora wood-raflactad liana in tha ^tuhriPng dinlng-rPom table 
and red-leather bound hooks along the mantel^the Haslegreves and hOm£ 
studios were able to perfectly capture the assenea of Modern Harltaga. 






MODERMIERnAGi: 


INnULGENCi: 


l^ftvk'-HkKl-whilf iiili-nipr ut l» 

rnniMkn sliirhiiij' 3 ^HE Ai^^nEo* vkiHMl iHm, 


I, kh,^»qiikkk[kkii|> k'jiMlifid Iratlur aikis 
rirhiii'SK-ikiitl 4 l(-|y 1 li ta Ihc 'i-iklrrMii', whiU,’ 

ii.^u^klh fnrEnjtlw-tKl 

>iidl 1 ^ 4 init lim' miivk” 4 kHik>^Ln^mi'nlA—- iieIeIs 

i\:iriiilli vk lLkHil llkL" iM'vti nr^l^tikA;, 



S|H'i.‘i?ill> ^ f^ni'li^ck k’aElirr. |KrvMkiiim 
AlrnnlEirn^ Jkiul rk-li kHHkI iiiikiikl likkk gi^Vkl 
kiiEtkki Ipilif 4llkki lii\ 4 iir% lohirk*. 


CliSriRSTAGi: 


Ilki% Ji'l-lElikt'k Ib'^lLJi^t 

I mlin' IC eiI llrntikkr:!" iit'i'iiHs. is kkr 

illk 3 lliiir fiiri' ik- Bit'll ttkjklir. 



MEMRER 
ERn H.EGES 


^iBinial ik'L:iilii 4 ^. r^'iiivklc i^i'lBit'li^ilrLkik-LkFr 
.■LII 4 I | 1 uk-Lk|k, A H.Whkj'kkBlIk li B'-SIHTlOm M?- 
|iH-iiw»ll 4 IihI d |imiiPEEill rrtHiiilviinrk'ii' |kl:Lii 
an^pik^E Jk (cn ill' I Ik- IkHki^lhs BilliiMkI iH-illk 
I k^'H^kk Hkki'k Inllk^’l 
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BLACK 

tt 

LABEL 


Wkh 0 ciirai<?<l collection of desIgnpE 
vthicio IhcmcS’-meUCLflOLJily brought 
to life In r^re, l 1 igll-end niAEefidls— and a 
ho&E of privJEeges. llns is Bnoro 

than luxury own^rsliip. iTs niembershilp. 

To learn mpre. vk^lt llncoln.comi^blackiabpl 


•■Se^ your Black Labol EJonlet tor conipleti’: di’iaili. 



WIRB> VDEOS ON TW SCBIE 

NOW ON ROKU PUnrERS 


Roku 


ROKUXOM/THE5CENE 
FEATURING "BATTLE DAMAGE' 


WATCH ON THE5CEHE.COM/WIRED 
FOLLOW US ON TWilTER @SCENE 
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Without 
Fear The blind 
vigilante 
has been 
a favorite of 
Marvel writers| 
enjoying 
stints by 
Frank Miller, 

Ed Brubaker, 
Brian Michael 
Bendis, 
and others. 


DAREDEVIL SEES Maivel break its own mold. The 
TV show— debuting onNetflixin April— is grittier 
and more violent than the studio's blockbuster 
summer movies. It also introduces a crop of inter- 
related series on the streaming platform featuring 
Marvel's "'street-level" heroes, culminating in a 
crossover Defenders miniseries, that promise to 
expand the Marvel Cinematic Universe in surpris- 
ing (and unsurprisingly synergistic) ways. Herein, 
a peek at what's to come— in 2015, and beyond. 

1 


We referenced the 
classic films of the 
'70s: Dog Day After- 
noon, The French 
Connection, The Con- 
versation. Itwas 
great that Marvel 
let us explore those 
darker areas. 


We at no point 
wanted Iron Man to 
drop from the sky. 
We're in the same 
universe, but it's a 
one-in-a-several-hun- 
dred-million chance 
that you'd run into 
one of the Avengers. 


You also break from 
the Marvel norm 
of opening with the 
origin story. 

The opening scenes 
of episode one 
give you the gist of 
it— why belabor the 
point? Let's get dovm 
to it. With a TV show, 

I think you have to 
tell the audience, 
this is what you're 
going to be watching 
for 13 hours. 

How much pressure 
did Marvel put on you 
to tie the series to 
the larger cinematic 
universe? 


I would have loved 
to have Jessica 
Jones pop up, but 
I was shooting the 
finale when they cast 
Krysten Ritter in 
A.K.A. Jessica Jones, 
so we couldn't do that 
on our side. Hopefully 
down the line they 
can take advantage of 
that a little more. 

But all the new shows 
have to tie into the 
Defenders miniseries, 
right? 


If fans pay close 
attention, we drop 
things through- 
out D«redevz7 that 
might get picked up 
in Defenders— fans 
should keep their 
I eyes out. There are 
I Easter eggs that even 
I didn't get. 

J —GRAEME MCMILLAN 


Daredevil is much 
darker than 
something like The 
Avengers or even 
Captain America: 
The Winter Soldier. 


Do the other Netflix 
shows tie in? 


Q& A 


SHOWRUNNER, 
MARVELS 
DAREDEVIL ON 
NETFLIX 


THE GUIDE 


Comic Book Street Kings 


Daredevil’s Costume Through the Years 




Horns that function 



1964 


ID □ □ 


FRANCESCO FRANCAVILLA 


APR 2015 
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Map to the Stars The Marvel universe might seem disparate, but actually just a few characters 
connect everyone to everyone ... and they’re not the ones you’d expect. The Collector’s power in outer 
space and Loki’s shenanigans on Asgard are what unite all the heroes. 


To Infinity War and Beyond 

The next decade of Marvel's 
multiplex offerings. 



Agent Maria Hill 


Daisy Johnson 
,r— “ Melinda May 


Avenger'll 

Ageor 

Ultron 


Ancient 
being and 
space-object 
hoarder who 
meddles in 
cosmic affairs 


Cosmo the Spacedog 


Volstagg 


Strange 


Agent Phil Coulson 


Howard Stark 


Guordiam 


Pepper Potts 


Captain America; 


Rognorok 


Hawkeye ; 


Avengerf 
Infinity w\ 
Parf- 


Winter Soldier 


Less hunky/ 
more clever 
(adopted) 
brother of 
Thor, hell- 
bent on 
intergalactic 
domination 


Falcon « 

3 Iron Man 


Avengers: 
Infinity War 
Part 2 


Howard the Duck 


Ronan the Accuser 


Nextflix Here are the_other 
Marvel-based Netflix series onrthe 
way before the Defenders' cross- 
over culmination. 


Nebula 


Thanos 


The 

Other 


Have interacted in the 
Marvel universe 


Teammates 


A onetime hero 
turned private 
eye^played 
by-Krysten Ritter). 


5/5/17 


11/3/17 


LOKI 


A.K.A. Jessica 
Jones 


Adjusted Domestic Gross of Selected Franchises’^ 


The black 
Netflix 
costume is 
based on 
Daredevil’s 
early look 
in Frank 
Miller and 
John Romita 
Jr.’s 1993 
miniseries, 
Man Without 
Fear. 


2015 


$4B 

$3B 

$2B 

$1B 

0 




Luke Cage 


The supestrong 
tank was created 
as slffen ’70s 
blaxploitalinn 
movies. 




Iron Fist 


Life Cage, Fist 
was-ereated in 
respond to 
a ’70s trend— 
martial-arts films. 


EQ 


FRANCESCO MUZZI 


'In order of first movie’s release date 













1&1 DEDICATED 

SERVER 

BUSINESS LINE 


Trust is important when it comes to choosing the right server provider. 

With 13 years of server experience and 6,000 employees in 11 countries, 

1&1 is one of the largest Internet service providers in the world and a company 
you can rely on. Benefit from our expertise and the maximum security offered 
by our high-tech data centers. 






A 


Windows 


Dedicated Server Business 
built on Dell™ PowerEdge™ 

■ Latest Intel® Xeon® processors E5-2600 V3 
(from 8 cores HT/2.3 GHz) and 

from 64GBDDR4 RAM 

■ From 4 TB HDD, Hardware RAID 6 

■ 1 Gbit/s connection with unlimited traffic 

■ Maximum security due to redundant 
components 

■ Optional 240 GB Intel® SSD hard drive 
with RAID 1 

■ Broad range of Linux and Windows 
operating systems 


Line X8i and XIOi, 

R630 hardware 

■ High-tech-data centers 

■ Best in Class Cisco-based IP firewall 

■ Maximum availability 

■ 24/7 Customer Support 

■ Also available as a 1&1 Managed Server 
with os managed by our experts 

The complete 1&1 server range: Great 
entry-level web servers from $39.99 per 
month, to high-end servers with the 
highest capabilities. 


CHECK OUT ALL OUR 

DEDICATED SERVER OFFERS AT 

1and1.com 


1&1 


Cl (877) 461-2631 


*1&1 Server X8i from $349. 99/month for 1 or 6 months with a minimum contract term with the same term length. $389. 99/month for 12 months with a minimum contract term with 
the same term length. Regular & renewal price is $449.99/month. $99 setup fee applies. 1&1 Server XIOi from $499.99/month for 1 or 6 months with a minimum contract term with 
the same term length. $539.99/month for 12 months with a minimum contract term with the same term length. Regular & renewal price is $599.99/month. $99 setup fee applies. 

Visit www.1ancl1.com for full offer details, terms and conditions. Dell, the Dell logo, the Dell badge and PowerEdge are trademarks of Dell Inc. ©2015 1&1 Internet. All rights reserved. 


1and1.com 




ELECTRIC WORD 



THE ARGUMENT 

Yes, we know, Marie Curie discovered radium. 
That’s awesome. But there are so many other brilliant 
female scientists to look up to. 

BY RACHEL SWABY 


APR 2015 


NAME SURBAMTBUST 


S El Q 


ELECTRIC WORD 


THE ARGUMENT 



YOU HAVE NEVER heard of Hertha Ayr- 
ton. She was a brilliant British engineer, 
physicist, and inventor at the turn of the 
20th century, and if you knew who she 
/ was you would thank her for steady- 
ing the flicker then prevalent in movie 
projection systems (why they're still 
called flicks). But in her lifetime, Ayrton 
was also a prominent suffragist and an 
outspoken advocate for the acceptance 
of women in scientific fields. Ayrton 
Iffimted to make sure due recognition went to another 
orilliant physicist: her friend Marie Curie. ^ See? It 
worked. And now, 92 years after Ayrton's death and 81 
years after Curie's, we can see the real problem with Ayr- 
ton's success. Because today if you ask someone to name 
a woman scientist, the first and only name they'll offer 
is Marie Curie. It's one of the biggest obstacles to bet- 
ter representation of women in science and technology, 
and it's time to cut it out. Stop talking about Marie Curie; 
she wouldn't have wanted things this way. ^ When Silvia 
Tomaskova, director of the Women in Science program 
at the University of North Carolina at Chapel Hill, brings 
up famous female scientists with her students— and 
this has been happening since she started teaching 20 
years ago— she gets the same reaction: ''Marie Curie." 
Tomaskova always tries to move them on. "Let's not even 
start there. Who else?" What about Vera Rubin, who con- 
firmed the existence of dark matter? The experimental 
physicist Chien-Shiung Wu? Hedy Lamarr, the Hollywood 
starlet who invented a communications technology that 
paved the way for Wi-Fi, GPS, and Bluetooth? ^ But no. 
Rarely are they included on the "famous scientist" 
educational posters. (It's men and Curie.) You haven't 
heard their names any more than you have heard Ayr- 
ton's. Curie has a monopoly. ^ Don't get me wrong. Curie 
was a remarkable scientist. She was the first woman 
to win a Nobel Prize— and the only one to win it twice. 
From her discovery of radioactive elements polonium 
and radium whole new areas of research on radioactivity 
bloomed. Her work changed the world. But you already 
know this, of course. Curie occupies a well- worn card in our 
mental file system. She's our default setting, relied upon 
whenever a woman in science is needed. Yes, her work 
was groundbreaking, and yes, her life was fascinating, 
but name-checking her— and only her— is more than lazy. 
It's standing in the way of women pursuing STEM fields. 


m ^ m 



of math and science credits in high school 
that boys do— even earning slightly higher 
grades— only 21.5 percent of US women 
entering university plan on majoring in sci- 
ence, technology engineering, or mathemat- 


Rachel Swaby 

(@rachelswaby) 
is the author of 
Headstrong: 

52 Women Who 
Changed Science— 
and the World, 
out April 7. 


ics. In computer science, women's share of 
the workforce has declined since the 1980s. 
Something happens in high school to con- 
vince girls that as young women they'd be 
out of place in science or math and should 
aim for less technical fields and lighter pro- 
fessions. To them Curie isn't a role model. 
She's a glaring, unattainable exception. 

Our ability to make decisions extends only 
as far and wide as our knowledge base. When 
girls consider chemistry or archaeology, let's 
say, and find fields packed with men, it's hard 
for them to imagine that there's a stool for 
them at the lab bench too. According to both 


FELIX PETRUSKA 



government reports and personal accounts, girls pursuing STEM 
careers benefit from role models. And they exist. They're just hid- 
den behind everyone's favorite female scientist. 

If we really want to get more women into STEM fields, we need 
to enact a moratorium on Marie Curie. It's all well and good to have 
that obligatory female nerd in the lab on every procedural mys- 
tery TV show, to include some lab-coated ladies in a Lego set, or to 
add a computer engineer Barbie to Mattel's latest line (though that 
one didn't go so well). But clearly it's not enough. Every single one 
of us needs to scrub that you-know-who reflex from our brain and 
replace it with a diverse set of important female innovators. When 
we do, girls will gain Grace Hopper, who was one of the most import- 
ant— and colorful— computer scientists in history; Marie Tharp, 
who mapped the ocean floor and saw evidence of continental drift 
years before her partner or others in the scientific community 
accepted the idea; Virginia Apgar, whose scoring system for new- 
borns has saved countless babies' lives; and Inge Lehmann, who 
discovered Earth's inner core. 

Hopper loved to remind people that ''we've always done it this way" 
is a lousy excuse that stands in the way of progress. By challenging 
ourselves to talk about a wider variety of accomplished women in 
STEM fields, we're guaranteeing a future with an even greater selec- 
tion of brilliant thinkers to champion. M 




Sit, Stay, Live 
Why testing 
drugs on 
our dogs is 
good for 
our health. 

BY JONATHON KEATS 


The fountain of youth is going to 
the dogs. At least that's the case 
in Seattle, where biogerontolo- 
n gists Matt Kaeberlein and Daniel 

* Promislow at the University of 
Washington have given local pet 
owners the chance to have their 
dogs test an experimental antiaging drug. 
Owners offered up more than 1,000 pooches, 
and the researchers selected 32 to partici- 
pate in the study, set to begin this spring. 

The drug they'll be taking, rapamycin, 
wasn't originally intended to extend canine 
longevity— it's often used as an immunosup- 
pressant, typically prescribed to people who 
have had an organ transplant. But rapamy- 
cin also blocks a gene called mTOR, which 
(among other things) causes cells to age and 
break down more rapidly. Several years ago, 
when scientists began feeding rapamycin to 
mice, they found that the rodents lived about 
10 percent longer than control groups. That 
naturally evoked visions of (human) Florida 
retirees sipping rapamycin milk shakes, a 
scenario drug companies would already be 
fast-tracking toward reality if only rapamy- 
cin were still protected intellectual property. 
But the substance is off-patent, taking huge 
profits off the table. (You might still be able 
to patent the milk shake formulation, but 
you couldn't stop competitors from making 
rapamycin lollipops.) 

Call in the K9 squad! Millions of dog own- 
ers— including Kaeberlein and Promislow, 
who own a German shepherd, a keeshond, a 
Weimaraner, and a Chow mix between them, 
though none of their dogs are eligible for the 
study— are eager to give their pets an extra 
few years. Since most competent human 
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ELECTRIC WORD 


MEDICINE 


masters can administer meds and provide some daily monitoring, 
researchers can crowdsource a lot of the data collection. Further- 
more, the dog lifespan is so short (awww) that they can provide 
relatively rapid returns on research. 

That's a juicy bone for dogs and their best friends, but what's really 
at stake is nothing less than a revolution in drug testing. Kaeberlein 
and Promislow have effectively unleashed a practical way to research 
new human uses for out-of-patent drugs. Pets can provide a cheap 
alternative to pricey and chancy human clinical tests, key when 
you're dealing with a drug that might not be especially profitable 
in the first place. It's easy to extend the idea beyond rapamycin. 
Testing experimental drugs on pets is a potential new template for 
human medical research: Such experiments on pets would be less 


ANGRY NERD 


I really iwish movies had Reddit’s karma-button functionality, 

because I’d downvote the hell out of the new social media 
UNLIKE sea refest L/nfr/enc/ec/. It’s about high school kids who cyber- 

bully another student to death, then are tormented by her 
UI^FRIENDED 9host. Fine, except that the action plays out on social media 

feeds, thrillingly shifting between Skype chats, Facebook 
threads, YouTube videos, and iMessages. The screen capture 
format isn’t unique— it also cropped up in classics like Dis- 
connect and uwantme2killhim?— but I still find it a profoundly depressing spin on the 
found-footage trend that The Blair Witch Prq/eef jump-started. Horror and voyeurism 
are old friends, but character POV only works if the terror feels plausible. Watching 
video group chats, complete with glitchy “buffering” effects, takes you completely 
out of the moment; instead of being immersed in fear, you’re just peeking over your 
coworker’s shoulder. Hey, producers, there’s plenty of real-life horror on social media 
that people can actually relate to— why not head down that road? And if you do, we 
have a spec script for The Mom Who Wished You Happy Birthday in the Comments 
of Your Friends' Facebook Pictures that you are gonna lovel 



expensive than testing drugs on lab animals 
but still statistically valid, since the greater 
number of test subjects would override the 
quirks of homestyle observation. And dogs 
are genetically diverse, another plus. It would 
also be more humane, since dogs are more 
frolicsome at home than in a kennel. 

By making drug studies more affordable, 
this approach would allow pharmaceutical 
companies to profit from old or unpatentable 
drugs. Researchers could test other potential 
antiaging chemicals on dogs with the hope 
that they could one day invigorate people. 

And researchers could enlist pets to inves- 
tigate more targeted benefits of rapamycin 
as a treatment for specific human ailments. 
The drug can reverse cardiomyopathy in 
mice; as a step toward helping people, Dober- 
man pinschers— a breed that's naturally 
susceptible to a version of the disease— could 
serve as guinea pigs. (A study like this might 
require more veterinary participation, as 
the average pet owner isn't going to have 
the wherewithal to administer a slate of 
cardiovascular tests.) 

Dogs have other opportunities to give old 
drugs new tricks: Growing evidence suggests 
that the out-of-patent diabetes medicine 
metformin may have unexpected benefits 
for cancer patients. For example, diabetic 
men on metformin are less likely to die of 
prostate cancer than those taking other dia- 
betes drugs. Those studies are retrospective, 
meaning that they analyze preexisting data. 
A metformin study on golden retrievers— a 
breed prone to cancer— could draw funding 
from golden retriever clubs and provide clini- 
cal data crucial to future human prescription. 

Kaeberlein and Promislow are wary about 
treating people's pet dogs as lab rats. Both 
insist that their motivation is to improve 
dogs' lives; human benefits come second. 
Their respect for Fido's well-being is laud- 
able, but that's nothing a clinical review board 
can't handle. What would be irresponsible 
would be to lose the chance to help people. 

Dogs share our lives. They live in the same 
environments as we do, and they're exposed 
to many of the factors that most affect our 
health, from bad food to secondhand smoke. 
Testing drugs on them is a realistic way to 
try out pharmaceuticals that might other- 
wise get ignored. After all, if our dogs start 
living forever, we're going to need to be 
around to walk them. M 
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MAKE HUMAN 

THERE'S NO TIME LIKE THE PRESENT, TO SHAPE THE FUTURE. 

Some of the world’s greatest minds are worried. Even though technology has ushered 
in an extremely exciting era of unprecedented productivity, convenience, collaboration, 
and creativity, it’s also shaken up our security, our privacy, and our jobs. As the role of 
technology continues, inevitably, to expand in our lives, it’s time to start a conversation 
to ensure that technology serves humanity and not the other way around. 



We know you’re excited about 
technology, maybe you’re worried. 

Tell us about it. H 
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Some of the world’s 
leading minds are 
concerned about the 
directionof technology. 
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#maketechhuman 

there’s no time like the present to shape the future 

Look around. What we see today is a world 
full of exhilarating, connected possibilities. 

Is this wholly and automatically good? 

At Nokia, our focus has always been on 
making the possibilities of technology serve 
people, and so we believe that we would all 
benefit from a discussion, open to everyone, 
that addresses how technology should shape 
our world, our societies and our lives. 

company.nokia.com/maketechhuman 






Q: 


What's the right 
age for my kid to watch 
Star Wars! 


SrvT 


MOOALLEM 


Let me introduce you to Amanda, a 33-year-old mixed mar- 
tial arts fighter who does jujitsu-based battle at throw-| 
downs with names like ''DEEP: Cage Impact'' or "Princessei 
of Pain," in Tokyo, New Zealand, or Oklahoma. She's 5'4" 
and 156 pounds and is known by the nickname Powerhouse. She's also 
a massive Star Wars fan. "I was always attached to the strong female 
character," she told me— a total Leia-head. 

I posited to Amanda that there are two factors to consider when 
determining when a child's maiden viewing of the films should be: 
Will the child get scared, and will the child understand all (or at 
least enough) of the films' allegorical richness and abstruse political 
plotlines? Amanda agreed. She explained that she was easily terri- 
fied as a small child— "a wimpy fat kid," as she put it. (She couldn't 
watch the Indiana Jones movies, and ‘'Howard the Duck scared the 
heck out of me.") And yet Star Wars never frightened her. Empire, 
the darkest of the original trilogy, was actually her favorite: She 
remembers rewinding the VHS as soon as it was over and watching 
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it all over again— then rewinding again. And 
as for appreciating the films' complexity, she 
never had a problem on that front either, she 
said, since she could always ask her father to 
talk through any confusing parts. "He was 
always really good at explaining them," she 
told me. Amanda's father is George Lucas. 

Amanda doesn't remember when, exactly, 
she first ssm Star Wars. "I just grew up with 
it," she said— which is what all of us say, of 
course, but she means it in a very different 
way. She was hesitant, or maybe just unable, 
to pinpoint a foolproof method of determining 
an ideal age for another child. She went back 
and forth on the question for a while, talking 
extremely fast. "I'm not sure," she said, and— 
like others I canvassed— she seemed to keep 
returning to "I think it depends on the kid." 
At one point, she ventured: "Four years old?" 
But then again, she said, maybe that's a little 
young. Then again, "it's not like Star Wars is 
so bloody or gory." Then again, again, "there 
is the part when Vader takes off his helmet." 
And then again, again, again, maybe we coddle 
our children too much. "My husband always 
says that we grew up watching the Rambo 
movies," Amanda told me, "which is totally 
insane!" So maybe 4 years old is right. 

Your question may be unanswerable, but 
it is not unimportant. It's urgent, actually. 
With The Force Awakens awakening this 
year, and all that familiar glee kicking up once 
again in the culture— that trailer! that crazy 
lightsaber hilt!— now is the moment to get 
our precious young ones up to hyperspeed. 
It's a question Amanda says she's bound to 
take more seriously now, since she recently 
had her first child. "It would be great for him 
to be able to watch the movies for the first 
time with my dad," she said. She added that 
George Lucas and his wife recently had a baby 
too— Amanda has a 20-month-old sister. 
Maybe they could show the kids Star Wars 
for the first time together! 

So what's the answer? The answer is 4 
years old, just like Amanda said. Or the 
answer is 6, which is what a friend of mine 
insists. Or it's 7, which is how old I was when 
I first saw Star Wars. The right age, yes, 
depends on the kid. But the most important 
thing, for children of any age, may be that 
they watch the films with just the right people 
on the couch alongside them— people who've 
been waiting, and longing, to host that spe- 
cial screening just for them. M 
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The Power of Boredom 
How dull activities can spark 
creative thinking. 

BY CLIVE THOMPSON 



“I’M DYING OF BOREDOM,” complains the young wife, Yelena, in 
Chekhov's 1897 play Uncle Vanya. “I don't know what to do." Of course, 
if Yelena were around today, we know how she'd alleviate her bore- 
dom: She'd pull out her smartphone and find something diverting, 
like BuzzFeed or Twitter or Clash of Clans. If you have a planet's worth 
of entertainment in your pocket, it's easy to stave off ennui. *1 Unless 
it turns out ennui is good for us. What if boredom is a meaningful 
experience— one that propels us to states of deeper thoughtfulness or 
creativity? *1 That's the conclusion of two fascinating recent studies. 
In one, researchers asked a group of subjects to do something boring, 
like copying out numbers from a phone book, and then take tests of 
creative thinking, such as devising uses for a pair of cups. The result? 
Bored subjects came up with more ideas than a nonbored control group, 
and their ideas were often more creative. In a second study subjects. 



who took an '"associative thought" word test 
came up with more answers when they'd been 
forced to watch a dull screensaver. 

Boredom might spark creativity because a 
restless mind hungers for stimulation. Maybe 
traversing an expanse of tedium creates a 
sort of cognitive forward motion. "Boredom 
becomes a seeking state," says Texas A&M 
University psychologist Heather Bench. "What 
you're doing now is not satisfying. So you're 
seeking, you're engaged." A bored mind moves 
into a "daydreaming" state, says Sandi Mann, 
the psychologist at the University of Central 
® ® ^ Lancashire who ran the experiment with the 
cups. Parents will tell you that kids with "noth- 
ing to do" will eventually invent some weird, 
fun game to play— with a cardboard box, a light 
switch, whatever. Philosophers have intuited 
this for centuries; Kierkegaard described bore- 
dom as a prequel to creation: "The gods were 
bored; therefore they created human beings." 

The problem, the psychologists worry, is 
that these days we don't wrestle with these 
slow moments. We eliminate them. "We try 
to extinguish every moment of boredom in 
our lives with mobile devices," Mann says. 
This might relieve us temporarily, but it shuts 
down the deeper thinking that can come from 
staring down the doldrums. Noodling on your 
phone is "like eating junk food," she says. 

So here's an idea: Instead of always fiee- 
ing boredom, lean into it. Sometimes, any- 
way. Mann has found she gets some other 
best thinking done when she's commuting 
by car and therefore can't self-distract with 
her phone. When novelists talk about using 
Freedom, the software that shuts down one's 
Internet connection, they often say it's about 
avoiding distraction. But I suspect it's also 
about enforcing a level of boredom in their 
day— useful, productive monotony. 

And there is, of course, bad boredom. The 
good type motivates you to see what can come 
of it: "fructifying boredom," as the philoso- 
pher Bertrand Russell called it. The bad type, 
in contrast, tires you, makes you feel like you 
can't be bothered to do anything. (It has a 
name too: lethargic boredom.) 

A crucial part of our modern task, then, is 
learning to assess these different flavors of 
ennui— to distinguish the useful kind from 
the stultifying. (Glancing at your phone in 
an idle moment isn't always, or even often, 
a bad thing.) Boredom, it turns out, may be 
super-interesting. M 
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The 2015 Triumph Tiger 800 range. 
Rider-focused technology. 95hp inline-triple 
engine, electronic traction control, 
switchable ABS and multiple rider modes 
for on and off-road feats. 
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HEALTHIER 

ISN’T JUST A FEELING 
FOR US, IT'S A 



HEALTHIER IS HERE 

At Optum, Healthier goes way beyond a feeling. Quite simply, 
it’s our passion and our purpose. By combining data and 
analytics with technology and expertise, we power modern 
health care like no one else. Our insights quickly lead to better 
outcomes for hospitals, doctors, pharmacies, health plans, 
governments, employers and the millions of lives they touch. 
Which, come to think of it, is a pretty good feeling as well. 


optum.com 
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□ EVIALET SILVER PHANTOM WIRELESS SPEAKER 

IF TONY STARK prototyped a wireless speaker using his fancy holo- 
gram software, it would look like the Silver Phantom: a shiny orb 
with recessed side-firing subwoofers that flutter in a mesmerizing 
blur of bass. Designed by cultish French company Devialet, the 
Phantom seems priceyfor a Wi-Fi speaker the size of a basketball. 
But consider that it outguns many five-figure rigs for a fraction of the 
cost, cranking out 3,000 watts and 105 decibels. Yes, that's insane. 
Bass-drop-heads will love that it produces tones down to a gut- 
vibrating 16 Hz. Hedge fund managers will love that you can sync 
up to 24 units via an app. Run them in unison as a surround system 
in your yacht’s movie theater, or deploy them separately, setting 
a new mood in each room of your Tuscan villa. Sonos? That’s for 
junior bankers— and our columnist (see page 63). — ren e chu n 




Control the speaker 
from any computer or 
mobile device using 
Devialet's Spark app. 


$2,390 
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Logitech Harmony 
Ultimate Home 
Remote Control 
and Hub 


Sure, Logitech’s 
latest universal 
remote is compatible 
with nearly every 
modern home theater 
device in existence. 
But the real allure 
is that its wireless hub 
works with other 
connected gadgets, 
like smart LED bulbs 
and Nest thermostats, 
letting you direct 
things like your room’s 
color temperature 
as well as the actual 
temperature. 


JBL Cinema 
SB400 


If a full-on surround 
system seems like 
overkill, this slim, two- 
channel soundbar is 
the next best thing. 

A built-in amp means 
you won’t need a 
receiver, and a sepa- 
rate 200-watt wire- 
less sub and virtual 
surround mode will 
have you gripping the 
couch while looking 
over your shoulder. 


LG UF9500 


The latest flagship 
television from LG 
uses locally dimming, 
phosphor-based 
LEDs to give tonight's 
main attraction 
brighter colors and 
Stygian blacks. 

And thanks to the 4K 
set's advanced 
upscaling algorithms, 
even old A/f episodes 
are transformed 
into near-Ultra HD. 


The Popcorn 
Bowl With 
Kernel Sifter 


Ditch the sticky floors, stale popcorn, and gabbing 
sociopaths. An auteur-worthy home theater is easy to 
achieve— just cast the right gear. — bryan gardiner 


In a world where 
unpopped kernels 
can infiltrate hand- 
fuls of popcorn and 
wreak havoc on 
weak molars and old 
crowns, one clever 
stoneware bowl has 
a perforated bottom 
to filter out these 
annoying duds and 
make munching in 
the dark safe again. 


Sennheiser 
RS 175 


In any couple, film 
tastes and preferred 
viewing hours some- 
times diverge. Senn- 
heiser’s supremely 
comfortable wireless 
headphones let 
you watch as many 
midnight Michael 
Bay features as you 
can stomach— 
without stirring up 
any marital strife. 


$500 
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Follow Us O 11 Q Ei] 

Q!]l[aE[i] INSIDER 


Join our growing community of Insiders for access to 
the latest ideas, intelligence, events, and promotions. 


wiREDinsider.com 





It's Here: 

Smarter Home 
Security 


24/7 Protection. 
Exceptional Savings. 
No Annual Contracts. 

“Better, smarter home security... 
an outstanding value." j 

-CNET 


Get 10% Off & a FREE Keychain Remote! 

SimpliSafe.com/Wired 



Introducing the first ever 

FOOD UTILITY 


www.epicu nous. com 
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The NEW 

epicurious 

The Ultimate Food Resource 


GET INSPIRED! 


GADGET LAB 

THE SONIC 
SORCEREirS LAIR 


A legendary sound designer gives us a tour of his Skywalker Ranch studio. 


Randy Thom's office at Skywalker Ranch sits tucked into the Northern Cali- 
fornia gully where some of cinema's most iconic sound effects were created, 
from the whip cracks of Raiders of the Lost Ark to the explosions in The Empire 
Strikes Back. That rich sonic history permeates the sound designer's workspace. 
Among the digital tools are analog curiosities like archaic microphones and reel- 
to-reel tape decks, and the walls are lined with framed posters from the more 
than 100 films he's worked on. His 
studio is a testament to the vital 
role sound plays in our favorite 

2 

movies. —BRYAN GARDINER 
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Oscars 


Along with industry 
icons like Ben Burtt 
and Walter Murch, 
Thom fought to 
give sound design 
the same priority 
as visual design in 
cinema. So far he’s 
won two Oscars, 
one for 1983’s The 
Right Stuff an6 
the other for 2004’s 
The Incredibles. 

2A 


Apocalypse Now 
(Japanese poster) 


Thom’s first job in 
film was working as a 
sound effects record- 
ist on Apocalypse 


Now. This Japanese 
version of the poster 
was designed by 
the late Eiko Ishioka, 
who won an Acad- 
emy Award for Best 
Costume Design on 
Francis Ford Coppo- 
la’s 1992 film Bram 
Stoker’s Droculo. 
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Avid Pro Tools 
and Soundminer 


Like nearly every 
other audio profes- 
sional, Thom runs Pro 
Tools. He uses a spe- 
cial search engine 
called Soundminerto 
access Skywalker’s 
massive sound library. 
How massive? It 
has 11,000 different 
wind effects. 
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Meyer speakers 


Skywalker Sound 
upgraded its audio 
systems last year, 
replacing most of the 
speakers in editing 
bays and in the Stag 
Theater, its private 
screening room, with 
cabinets from 
Berkeley-based 
Meyer Sound. Thom 
has a 7.1-surround 
setup in his office. 
Fun fact: One of 
Meyer Sound’s first 
products was the 
650 subwoofer cre- 
ated for the 70-mm 
touring version 
of Apocalypse Now. 
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Shure Brothers 
single-button 
carbon microphone 


Before becoming 
a sound designer, 
Thom worked in radio 
and music record- 
ing, which at least 
partially explains 
his love of old-timey 
microphones. Spring- 
mounted carbon 
mics like this one 
were popular for 
radio broadcasting 
in the 1920s. The 
springs keep the 
carbon granules 
inside the transmitter 
from touching the 
diaphragm during 
operation. 
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Portable tape 
recorders 


Small reel-to-reel 
units like these were 
the go-to rigs for 
movie and television 
production for 
nearly four decades. 
Earlier recorders 
had to be hauled 
around on trucks, 
but portable battery- 
powered models 
gave directors access 
to locations they’d 
never had before. 
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Nagra III recorder 


Thom considers ana- 
log recorders ideal 
for capturing explo- 
sions, since the tape 
compresses peak 
frequencies and cre- 
ates a sound more 
“pleasant to the ear” 
than digital distortion. 
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RCA Type 77-DX 
microphone 


Arguably one of the 
most recognizable 
mics ever produced, 
the RCA Type 77 
was the benchmark of 
microphone design 
from the mid-’50s to 
the late ’60s. Thom 
purchased this one 
for 1983’s The Right 
Stuff, the film that 
earned him his first 
Oscar. He recently 
used it to track dialog 
for Fox’s forthcoming 
The Peanuts Movie. 

“We wanted to be 
faithful to the old 
ribbon-microphone 
sound of the original 
Peanuts recording.” 
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Schoeps stereo 
microphone setup 


Used primarily for 
outdoor record- 
ing, this rig has two 
mics in what’s called 
a midside stereo 
arrangement: One 
microphone picks 
up sounds coming 
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THE NASSIUE SKYWALKER 
SOUHD LIBRARY HAS 11,000 
OIFFEREHTWIHD EFFECTS. 


from straight ahead; 
the other, bidirec- 
tional unit picks 
up sounds coming 
from the sides. 
Combine the two 
signals in the right 
way and you get 
a reproduction of 
the stereo field, 
Thom says. “It’s kind 
of cool.” 


IAN ALLEN 
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HEAD-TD-HEAD: ANDROID GAME STREAMERS 


Razer Forge TV 


BEST FOR: Hulu and 
YouTube junkies; the 
console-curious 



With a quad-core 
processor, the Forge 
is an impressive 
Android game mini- 
console— especially 
paired with up to 
four of Razor’s sleek 
Serval controllers. 
Streaming from your 
PC is optimized on 
the fly, so gameplay is 
smooth and latency- 
free, maxing out 
at1080pand 60fps. 
You can’t take your 
games on the road, 
but since Razor’s 
box hosts Crackle, 
YouTube, and Hulu, 
you’ll have no reason 
to leave the couch. 


Nvidia Shield 


BEST FOR: Hardcore 
gamers who like to go 
mobile sometimes 


Nvidia’s entry is a 
powerful gaming tab- 
let on its own. The 
8-incher runs Android 
Lollipop (and hun- 
dreds of Android 
games), and it pairs 
with Nvidia’s superb 
wireless controller. 

But connect it to your 
TVviaHDMIand-if 
you have a desktop or 
laptop with a GeForce 
GTX graphics card— 
you can beam Titan- 
fairs robot dystopia or 
Gauntlet’s dungeon 
mazes straight to your 
leather sectional, with 
near-zero latency. 

$350 (16GB] 


AND ALL PLAY 


You already dropped more than a grand on the gaming PC 
in your bedroom. Don’t lug it into the living room— stream 
the fun to your TV using these devices. —Michael galore 
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I WANT NY TRULY 
SEAMLESS TV 


Someone needs to do for video what Sonos has done for music— now! 


SONGS STRAIGHT UP Changed my life. Seriously. And you can get that shit at Best Buy. 
Best Buy is not supposed to change lives. It's not just Sonos' much-hailed pump- 
jams-all-over-my-house-wirelessly skills that won me over. No, it isn't where Sonos 
puts the music that speaks into my heart microphone; it's where Sonos gets the 
music— everywhere. *1 Consider: You have MP3s stolen via Napster, dollar tracks 
from iTunes, and Spotify playlists you've been crafting since you were single. Great. 
Cultural wealth. OK, now mix all that stuff together into a queue and crank it through 
your stereo. Not so simple— unless you have Sonos. The system's secret superpower 
is that it's an agnostic backend for all of your digital audio. Factor in its multiroom 
chops and the music discovery of all the streaming services it supports and you win 
the home audio game. *1 This concept of a hardworking backend— one that delivers 
a unified digital experience— reverberates far 
beyond audio. You probably already rely on an 
even more powerful backend: your smartphone. 

Because while the Snapchatting -Alarm-Clock- 
Camera is not a fixed-purpose gadget that actu- 
ally exists, plenty of people use their phones 


joe@wiRED.com. 


that way. And the phone-as -back- 
end keeps expanding. At this year's 
Consumer Electronics Show, the 
only things more prevalent than 
fitness bands and the fiu were con- 
nected home gadgets— cameras, 
locks, "smart" (<-ugh) lights— that 
use your phone to link a universe 
of helper gadgets to every room 
in your Tudor. Well, almost every 
room. The phone hasn't hit the TV 
room yet. That's a shame, because 
every room is the TV room now. 

Everything we watch is data 
swimming through the fiber-optic 
veins that feed our world the Kar- 
dashians it needs to survive. Why 
can't we watch whatever we want, 
whenever we want, on whatever 
screen we want? And where is the 
seamless backend that doesn't care 
where our mindless entertainment 
comes from? 

There have been attempts, of 
course: Apple TV, Google TV, con- 
nected TVs, Chromecast, Roku, 
Xbox One, Yahoo, widgets. Sling 
TV will stream basic cable over the 
net. But these just deliver stuff we 
can get elsewhere with less effort; 
nothing lets us smoothly blend our 
unique and disparate sources. 

That's probably why, for all the 
noise about cord cutting as an 
already-here future, it's still an 
edge case. Subscriptions to Com- 
cast's TV service have remained 
flat, not dropping significantly 
over the past few years. 

That's not from lack of desire; 
we all want to stop giving money 
to cable companies. But there's an 
experience that no one has nailed 
yet— not Big Cable, not Apple. It's 
the app or box or wearable or what- 
ever tYidX lets me zone out to foot- 
ball from my DVR while working in 
the garage, pick it up while making 
a sandwich in the kitchen, plant 
myself in front of Netfiix at dinner 
(home videos for dessert, if you 
know what I mean), then stumble 
across some obscure Canadian ren- 
ovation show while home "sick" 
from work the next day. 

I'm talking about a source- 
agnostic backend combined with 
easy discovery of new content. 
I'm talking about a system that 
understands the TV isn't my only 
screen— and maybe not even my 
main screen. I'm talking about 
Sonos for the things we watch. 
The company that figures it out is 
going to pwn the home. 


TAVIS COBURN 
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Flash Mob 

Go underground 
with the dissidents 
trying to overthrow 
Kim Jong-un, one 
USB stick at a time. 










On a cloudy, moonless night somewhere in northeast 
ern China, three men creep through a stand of Japanes 
Clethra trees. They carry no flashlights, and the sky is so 
dark that they hear the sound of the rushing Tumen River 
before they see it: They've arrived at the North Korean 
border. ^ Earlier in the evening at a nearby restaurant, 
they treated the local Chinese police chief and head of 
border patrol to a blowout feast of more than 20 dishes 
climaxing with a southern China delicacy— a carp deep 
fried and served alive, its mouth and gills still moving 
Following an after-meal session of pricey Chunghwa ciga 
rettes and shots of Moutai liquor, the officials made phone 
calls telling subordinates to abandon their posts for sev 
eral hours. After dozens of these bribe dinners, they 
become routine, practically a tradition among friends; b 
now the smugglers even had their own key to the rusty 
lock securing the border area's barbed wire fence. ^ Tw 
hours later the trio's leader, a middle-aged North Korea 
defector named Jung Kwang-il, steps into the tall weeds 
of the riverbank. He pulls out a cheap laser pointer an 
flashes it across the water. Then he waits for a response 
If he sees an X slashed through the air by a laser on th 
opposite bank, the operation will be called off. Instead, he's 
answered with a red circle painted through the darkness. 
H Soon after, a compact man dressed in only a hoodie and 
boxer shorts wades out of the waist-high water and onto 
the riverbank where Jung and his companions stand. Jung 
arranged the meeting earlier in the day using coded lan- 
guage over walkie-talkies. The men embrace and speak 
softly for a minute about each other's health, the price of 
North Korean mushrooms, and Jung's mother, whom he'd 
left behind in the North 10 years ago. Then Jung hands 
the man a tightly wrapped plastic bag containing a trove 
of precious black-market data: 200 Sandisk USB drives 
and 300 micro SD cards, each packed with 16 gigabytes of 
videos like Lucy, Son of God, 22 Jump Street, and entire 
seasons of South Korean reality television shows, com- 
edies, and soap operas. To bribe the guards on the North 
Korean side, Jung has included in the bag an HP laptop 
computer, cigarettes, liquor, and close to $1,000 in cash. •! 
The man in the hoodie slings the bag of digital contraband 
over his shoulder. Then he says good-bye and disappears 
back into the world's deepest black hole of information. 


ANDY GREENBERG (@a_greenberg) is a senior writer at wired. 


THAT SMUGGLING MISSION was planned 
and executed last September by the North 
Korea Strategy Center and its 46-year-old 
founder, Kang Chol-hwan. Over the past few 
years, Kang's organization has become the 
largest in a movement of political groups 
who routinely smuggle data into North 
Korea. NKSC alone annually injects around 
3,000 USB drives filled with foreign mov- 
ies, music, and ebooks. Kang's goal, as 
wildly optimistic as it may sound, is noth- 
ing less than the overthrow of the North 
Korean government. He believes that the 


Kim dynasty's three-generation stranglehold on the North Korean 
people— and its draconian restriction on almost any information 
about the world beyond its borders— will ultimately be broken not 
■y drone strikes or caravans of Humvees but by a gradual, guerrilla 
invasion of thumb drives filled with bootleg episodes of Friends 
and Judd Apatow comedies. 

Kang likens the USB sticks to the red pill from The Matrix: a 
ind-altering treatment that has the power to shatter a world of 
’llusions. ''When North Koreans watch Desperate Housewives, they 
see that Americans aren't all war-loving imperialists," Kang says. 
"They're just people having affairs or whatever. They see the lei- 
sure, the freedom. They realize that this isn't the enemy; it's what 
hey want for themselves. It cancels out everything they've been 
old. And when that happens, it starts a revolution in their mind." 
I first meet Kang in a conference room of his office on the ninth 
oor of a Seoul high-rise. Outside, a bored plainclothes policeman 
eeps watch, part of a 24/7 security detail provided by the South 
'orean government after Kang appeared on a top-10 list of North 
orean defector assassination targets. Kang answers my questions 
1 a soft voice and maintains a look of calm bemusement. But sev- 
eral NKSC staffers later tell me that his quiet demeanor masks a 
deep, lifelong anger directed at North Korea's dictatorship, which 
eld him and his entire family in a prison camp for 10 years of his 
childhood. ("Compared to some defectors I've met, he's a little 
‘ore pissed off," one staffer confides.) 

It doesn't take a decade in a gulag to see that North Korea needs 
a revolution. Since the Korean Peninsula split at the end of World 
“ar II, seven decades of disastrous financial decisions, isolationist 
economics, and sociopathic military threats against the rest of the 
orld have turned the country into what Georgetown Asian studies 
rofessor and former National Security Council adviser Victor Cha 
calls simply "the worst place on earth." Its recent history is a litany 
of disaster: Despite having a stronger economy and better infra- 
structure than South Korea in 1945, its GDP is now a fortieth the 
size of its southern neighbor. Only 16 percent of households have 
adequate access to food, according to a 2012 study by the World 
Food Program, stunting growth in 28 percent of the population. In 
some areas of the country, up to 40 percent of children under 5 are 
affected. The effects are mental as well as physical. A 2008 study 
by the National Intelligence Council found that a quarter of North 
Korean military conscripts are disqualified for cognitive disabilities. 

The totalitarian government inherited by its 32-year-old leader, 
Kim Jong-un, punishes any real political resistance with death. 
And the regime's most powerful tool for control remains its grip on 
North Korean minds. The state propaganda system indoctrinates 
its 25 million citizens from birth, insisting that t he Kim family is 
infallible and that the country enjoys a superior 
standard of living. In a ranking of 197 countries 
press freedom by research group Freedom House, 

North Korea places last. It sees any attempt to intro- 
duce competing ideas, even the possession of s 
radio capable of accessing foreign frequencies, as 
a threat to its power; these infractions are punish- 
able by exile to one of its prison camps, which hold 
as many as 200,000 people, according to Amnesty/ 


Previous 

spread: 

Former North 
Korean official 
Kim Heung- 
kwang used to 
search homes 
for illegal 
media; now 
he smuggles 
it into the 
country on 
flash drives. 

Left: 

Kang Chol- 
hwan, leader 
of the dissi- 
dent group 
NKSC, with a 
popular video 
player called 
a notel. 


^^DESPERATE 
HOUSEWIVES 
SHOWS NORTH 
KOREANS THAT 
AMERICANS 
AREN’T ALL 
IMPERIALISTS.” 


International. "The Kim regime needs its 
ideology," Cha says. Without it, he argues. 
North Korea would face the same threats as 
every dictatorship, such as an internal coup 
or a popular revolt. "If they get to the point 
where all they can do is point guns at peo- 
ple, they'll know their system has failed." 

A growing movement of North Korean 
defector activist groups, including Kang's 
NKSC and others, like North Korea Intel- 
lectuals Solidarity and Fighters for a Free 
North Korea, views that reliance on ideo- 
logical control as a weakness: Outside data 
is now penetrating North Korea's bor- 
ders more than ever before. One group 
has stashed USB drives in Chinese cargo 
trucks. Another has passed them over from 
tourist boats that meet with fishermen 
mid-river. An NKSC operative showed me 
a video in which he crawls under a bor- 
der fence, walks into the Tumen River, and 
throws two tires to the opposite bank. Each 
one was filled with South Korean Choco 
Pies, Chinese cigarettes, and USB sticks 
loaded with movies like Snowpiercer, The 
Lives of Others, and Charlie Chaplin's The 
Great Dictator. 

Even The Interview— the Kim Jong-un 
assassination comedy that the North 
Korean government tried to keep from 
being released by using threats, intimi- 
dation, and (according to the FBI) a dev- 
astating hacking operation against Sony 
Pictures— has made its way into the coun- 
try. Chinese traders' trucks carried 20 
copies of the film across the border the 
day after Christmas, just two days after 
its online release. "What I do is what Kim 
Jong-un fears most," says Jung, the smug- 
gler, who shows me videos and pictures of 
his missions while seated in the lobby of a 
hospital in Bucheon, South Korea. Jung, 
wearing a military-style cap and pajamas, 
is taking a break from rehabilitation ther- 
apy for knee injuries he sustained while 
being tortured in a North Korean prison 
L5 years ago. "For every USB 
Irive I send across, there are 
perhaps 100 North Kore- 
ans who begin to question 
ivhy they live this way. Why 
they've been put in ajar." 

Each activist group has 
Lts own tactics: Fighters for 
a Free North Korea loads up 



Since the 
Korean War 
ended in 
1953, the 
North and 
South have 
been sep- 
arated by 
a heav- 
iiy guarded 
demiiita- 
rized zone 
(2, 5, 8, 9)- 
the worid’s 
starkest bor- 
der between 
technoiogicai 
haves and 
have-nots. 
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in the Joint 
Security 
Area of the 
DMZ in Pan- 
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After defect- 
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Heung- 
kwang (3) 
founded 
North Korea 
Inteiiectuais 
Soiidarity. 







35-foot balloons that float into the country and 
rain down pamphlets, US dollar bills, and USB 
drives full of political materials. North Korea 
Intellectuals Solidarity smuggles in USBs fllled 
with short documentaries about the outside 
world created by the group's founder, a former 
North Korean computer scientist who used to 
help the government conflscate illicit media. 

Kang's NKSC, with its pop cultural offerings, 
capitalizes on North Korea's flowering black mar- 
kets. The group's smugglers inside the country 
are motivated by profit as much as politics: A USB 
stick loaded with contraband Aims sells for more 
than a month's food budget for most middle-class 
North Korean families. A pack of hundreds rep- 
resents a small fortune. 'Tn North Korea a USB 
drive is like gold," one NKSC smuggler tells me. 

For Kang, that makes each of those cov- 
ted flash drives a self-propelled weapon in a 
pee-market information insurgency. ''Right now, 
perhaps 30 percent of the population in North 
Korea knows about the outside world," Kang says. 
"If you reach 50 percent, that's enough people to 
start making demands, to start making changes." 

And if that enlightened audience reache 
80 percent? Or 90 percent? Kang leans 
"Then there's no way the North Korean govern 
ment, in its current form, could continue to exist. 


8 


Jung 

Kwang-il (4) 
became a 
data smug- 
gler after 
escaping to 
the South. 

NKSC 
founder 
Kang (6) 
and his fam- 
ily spent 
10 years 
in a North 
Korean 
gulag. 
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smuggler, 
and Kang 
meet in the 
NKSC office 
in Seoul (7). 



KANG CHOL-HWAN was9years old when his grand- 
father, a high-level government official and eth- 
nic Korean immigrant from Japan, suddenly 
disappeared. It was the summer of 1977, and 
within a few weeks, soldiers came for the rest of 
his family, summarily stating that Kang's grand- 
father had been convicted of "high treason" but 
'^giving no details. The entire three-generation 
amily would immediately be sent to a reeduca- 


tion camp. The government conflscated the fam- 
ily's house and nearly all its possessions, though 
he soldiers took pity on the tearful Kang and 
fallowed him to carry out an aquarium of his 
avorite tropical flsh. 

Soon after the family's arrival at the Yodok 
oncentration camp in the country's northeast- 
irn mountains, the flsh floated dead in their tank. 





IN NORTH 
KOREA, THEY 
TAUGHT US 
THAT YOU 
OIE FOR THE 
REGIME” 




Watching an 
illegal copy 
of Titanic 
as a girl in 
North Korea 
made defec- 
tor activist 
Yeonmi Park 
ask ques- 
tions about 
freedom 
and the out- 
side world. 
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Bbundance of 
weattb and free- 
dom In the South. 


POLITICAL 

PAMPHLETS 

Fighters for a 
Free North Korea 
drops hundreds 
of thousands of 
waterproof polit- 
ical leaflets to 
draw attention to 
the injustices of 
the Kim dynasty’s 
rule. “Let us fight 
until the day we 
die for freedom,” 
one states. 


SOBER-MINDED 

DOCUMENTARIES 

Kim Heung- 
kwang, a defec- 
tor who founded 
North Korea Intel- 
lectuals Solidarity, 
creates and stars 
in short documen- 
taries to educate 
North Koreans on 
democracy, the 
Internet, and life 
outside the DPRK. 


FACTS ABOUT 
THE WORLD 

Educational mat- 
erial, Wikipedia- 
like explainers, 
and ebooks like 
Rising Age are 
slipped onto 
thumb drives by 
many groups. 


The family would spend the next decade in one 
Kim Il-sung's most notorious gulags. 

Kang's daily life alternated between school- 
rote memorization of communist propa- 
ganda— and slave labor in the camp's cornfields, 
lumberyards, and gold mines. For a time, Kang's 
work detail included burying the corpses of pris- 
oners who died daily from starvation or perished 
in mine cave-ins and dynamite accidents. 

Children who disobeyed even slightly were 
beaten. Adult transgressors spent days, or even 
months, in the sweatbox, a tiny windowless shack 
in which victims could only crouch on hands and 
knees. Sometimes prisoners, including Kang, 
would be required to witness executions. Once he 
and other inmates were ordered to stone the hang- 
ing corpses of would-be escapees. 'The skin on the 
victims' faces eventually came undone and noth- 
ing remained of their clothing but a few bloody 
shreds," Kang would later describe it. T had the 
strange feeling of being swallowed up in a world 
where the earth and sky had changed places." 

As the years passed, Kang became a resource- 
ful survivor. He learned to eat wild salamanders 
in a single swallow and catch rats with a lasso he 
designed out of wire. Their meat sustained him 
and several family members on the verge of star- 
vation through winters at subzero temperatures. 

When Kang was 18, the guards announced 
one day without preamble that his family would 
be released as a demonstration of leader Kim 
Il-sung's generosity. Except Kang's grandfather— 
he had been assigned to a different camp, his trea- 
son still unexplained. Kang never saw him again. 

In his postprison life as a deliveryman in the 
western county of Pyungsung, Kang harbored few 
illusions about the corruption of the North Korean 
regime. But it wasn't until around three years 
later that he accessed the information that crys- 
tallized his contempt. It came from a pirate radio. 

A friend gave Kang two radio receivers. Kang 
paid a bribe to avoid registering one with police, 
and he learned how to disassemble its case and 
remove the filament that hardwired it to official 
regime frequencies. He and his closest confidants 
would huddle under a blanket —to muffle the sound 
from eavesdroppers— and listen to Voice of Amer- 
ica, Christian stations, and the South's Korean 
Broadcasting System. "At first I didn't believe it," 
he says. "Then I started to believe but felt guilty 
for listening. Eventually, I couldn't stop." 

Under their blanket, they relearned all of North 
Korea's history, including the fact that the North, 
not the South, had started the Korean War. Begin- 


Northern 

ExpNMure 


Movies, TV 
shows, doc- 
umentaries, 
news. Smugglers 
sneak them all 
into the Demo- 
cratic People’s 
Republic of 
Korea to meet 
the demand for 
information and 
entertainment. 
Here’s a sam- 
pling of contra- 
band material 
that permeates 
the border. 

—Julia Greenberg 


TV SHOWS 
AND MOVIES 

To show citizens 
what life is like 
outside the Her- 
mit Kingdom, 
the North Korea 
Strategy Cen- 
ter smuggles 
American films 
and TV shows, 
including hits 
like The Hunger 
Games, 22 Jump 
Street, Desperate 
Housewives, and 
Friends, across 
the border. A 
North Korean fan 
favorite? Scandal. 


POP CULTURE 
FROM THE SOUTH 

The NKSC also 
sends over South 
Korean come- 
dies, dramas. 


Michael Marsicano 



A rare photo of 
a North Korean 
smuggler, 
carrying a bag 
of illegal USB 
drives, on the 
Chinese side 
of the Tumen 
River as he 
prepares to 
cross back to 
his homeland. 
Activist Jung 
Kwang-il 
captured this 
image in May 
2013. 
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mng in 1989, they followed the breakdown of Soviet Eastern Europel 
and the execution of Romanian dictator Nicolae Ceau§escu, a closel 
friend of Kim Il-sung. They heard the music of Simon and Garfun- 
kel and Michael Jackson, even learning the lyrics and softly sing-| 
ing along. ''Listening to the radio gave us the words we needed 
to express our dissatisfaction,” Kang would later write. "Every 
program, each new discovery, helped us tear a little freer from| 
the enveloping web of deception.” 

Soon a contact in the local government warned him: One of hisl 
companions had told the police about Kang's secret radio sessions. Hel 
was under surveillance and faced potential arrest and reassignmenti 
to a labor camp. Posing as a businessman, he bribed border guardsi 
on the Yalu River and escaped to Dalian, China, and finally to Seoul.l 

After his escape Kang wrote a memoir. The Aquariums ofiyong-m 
yang, originally published in French in 2000 and a year later trans- 
lated into English. It was a revelation: the most detailed account yeti 
of life in North Korea's gulags. Kang was asked to speak around thel 
world, touring Ivy League schools and European conferences. Pres- 
ident George W. Bush invited him to visit the White House, where I 
they discussed his homeland's growing human rights crisis. "It was! 
. always just a statistic— hundreds of thousands of people in labor 
camps,” says Georgetown's Cha, who advised Bush on North Korea.! 
"But Kang's book put a name and a face and a story to these abuses.”! 

Back in South Korea, Kang's story had no such impact. President! 
Kim Dae-jung had won a Nobel Prize for the South's so-called Sun- 
shine Policy of compromise with the North to reestablish diplomatic! 
ties. Kang's story was seen as unfashionably antagonistic to the Kin 
regime and largely ignored. 

By 2005, Kang had given up hope that South Korea or the rest ofl 
the world would act against the North Korean government. Change,! 
he decided, would have to come from within, through the same life- " 
altering education he had received from his illegal radio. He flipped 
his strategy: Instead of working to tell the world about the horrors of 
North Korea, he would work to tell North Koreans about the world. 

That year, a Christian radio station donated 5,000 por- 
table windup radios to Kang's newly formed organization. 
Through defector contacts in China, he smuggled them into 
houses along North Korea's Tumen River border. "Guards come 
to these houses to rest and buy cigarettes,” Kang explains. "We would 
give them these little radios too. So all of these bored kids, during 
their patrols, could listen to foreign radio broadcasts at night.” 

With funding from private donors and governments it declines 
to name, NKSC has since grown to 15 paid staffers, including inde- 
pendent operators along the Chinese border, each with their own 
contacts in North Korea. Kang hopes to soon expand smuggling 
operations to 10,000 USB drives a year. 

He's also looking at ways the American tech community could 
advance NKSC's mission. The group is working with the Wikimedia 
Foundation to put a North Korean-dialect version of Wikipedia 
on every flash drive it smuggles over. And in conjunction with the 
Human Rights Foundation, it's been talking to Silicon Valley types 
about building new tools— everything from a small concealable sat- 
ellite dish to steganographic videogames that hide illegal data. (The 
activists have considered delivering USBs with miniature drones, 
but that option remains impractically expensive.) 


ow to 
Smuggle 
Friends 
nto North 
rea 


TRUCKS 

Stash USB sticks 
nd SD cards in 
Chinese cargo 
trucks that 
egally haul sup- 
plies across the 
Chinese/North 
Korean border. 


TIRES 

Crawl under a bor- 
der fence, walk 
into the Tumen 
River, and throw 
tires strapped with 
packages of USB 
drives toward the 
opposite bank. 
Hope that a lucky 
passerby picks 
up the digital 
loot and sells or 
shares it. 


BALLOONS 

Launch balloons 
with a timer 
and chemical 
fuse set to release 
political pam- 
phlets, dollars, 
and USB drives 
once they’re 
over the border. 


BOATS 

Pass material from 
tourist boats to 
North Korean fish- 
ermen who are 
sympathetic to the 
cause, disguising 
the transaction 
as an innocent 
purchase of the 
day’s catch. 


HANOOFFS 

Arrange a meetup 
via walkie-talkie 
on the banks of 
the Tumen River. 
Bribe border 
guards on both 
sides liberally. The 
smuggler wades 
or swims across to 
grab the goods. 


BUCKETS 

Throw a rock tied 
the end of a 
rope across the 
river. Smugglers 
on the opposite 
side then reel in 
a plastic-wrapped 
bucket of 
contraband. 


Hermit King- 
may have 
outlawed digital 
contraband like 


movies 
and TV shows, 
but information 
activists have 
found plenty of 
to get data 
into the country. 



But as his group gains momentum, Kang faces a personal dilemma: 
Several of his family members remain inside North Korea, including 
his younger sister, Mi-ho. Despite canvassing his contacts there and 
filing a special request through the United Nations for information 
about Mi-ho's whereabouts, Kang hasn't been able to find her. She 
may even have been reimprisoned, says Choi Yoon-cheol, NKSC's 
second-most-senior staffer. ''Mr. Kang knows that the more active 
he is, the closer he gets to his vision, the more his family will suffer," 
Choi says. "It must be incredibly difficult to know t hat what you're 
doing can hurt the people you love." 

When I first ask Kang about his sister, he denies 
any connection between her safety and his work. 

Perhaps in an effort to protect her, he argues that 
the two are now estranged. 

Besides, he coldly insists, his own family is no 
longer the issue. "This is a government that doesn't 
deserve to survive," he says. "If someone has to 
destroy it. I'll gladly be the one." 


Smuggler 
Jung still 
gets rehabil- 
itation 
therapy for 
injuries 
suffered 
while being 
tortured 
in a North 
Korean 
prison. 


“WHAT I □□ 

IS WHAT KIM 
JDNG-UN 
FEARS MOST,” 
SAYS JUNG, 
THE SMUGGLER 


YEONMi PARK’S FAMILY paid around 3,000 
North Korean won for a pack of DVDs that 
contained a bootleg of Titanic. In the early 
2000s, she remembers, that was the cost of 
several pounds of rice in her home city of 
Hyesan— a significant sacrifice in a starv- 
ing country. But of all the tween girls who 
became obsessed with the star-crossed 
romance of Jack and Rose, Park was one 
of the very few who saw it as downright 
revolutionary. "In North Korea they had 
taught us that you die for the regime. In 
this movie it was like, whoa, he's dying for 
a girl he loves," she says. "I thought, how 
can anyone make this and not be killed?" 

Titanic was hardly Park's only foreign- 
video experience. Her mother had sold 
DVDs; some of Park's earliest memories 
are of waking to the grunts and shouts of 
her father watching American WWF wres- 
tling. Park loved Cinderella, Snow White, 
and Pretty Woman. The family would put 
its tapes and discs in a plastic bag and bury 
it beneath a potted plant to hide it from 
the police. 

But of all those illegal encounters with 
foreign culture. Titanic was somehow the 
film that made Park ask herself questions 
about freedom and the outside world. "It 
made me feel like something was off with our 
system," she says in fluent English, which 
she perfected by watching the entire run of 
Friends dozens of times. 

Park escaped from North Korea in 2007. 
Now a 21-year-old activist based in Seoul, 
she's part of wh at's known in Korea as the 
iangmadang sedae: the 
black-market generation. 
During a famine in the 
North in the mid-1990s, 
the Kim regime began 
to tolerate illegal trade 
because it was the only 
option to feed a starving 
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A few miles north of Portland, Maine, inside 
Allagash Brewing Company’s gleaming 
fluorescent-lit beer factory, a heavy door 
leads into a climate-controlled room lined 
with barrels full of aging beer. Past those 
barrels, behind a second, smaller door, is 
one of craft brewing’s most sacred spaces. 
In here, the thrumming industrial drone of 
bottling lines and keg washers fades^ 
Wooden casks stand silent sentry. Dust 
hangs heavy. Cobwebs lilt. The owr^r of 


Allagash, Rob Tod, sets a small green bottle of beer on 
an upturned cask. Its contents were aged in this very 
room. He pops the cork and pours a fragrant, foamy 
measure into a yellow plastic KOA coffee mug. 

It's called Resurgam— Latin for “I shall rise again"— 
and it is the most remarkable beer Fve ever tasted: 
vibrant, alive with sweet white-pear notes, a clean, tart 
razor's edge, and a subtle berry finish. It is at once fruity 
and earthy, rich and light, hazy and bright— strawber- 
ries in hay under a summer sun. Complex and grace- 
ful, Resurgam and the rare few beers like it represent a 
style of beer that's flatly, evenbelittlingly, called sour. 

Behind the brewery, Allagash's brewmaster, Jason 
Perkins, leads me to a wooden shed. Inside, a shallow 
stainless-steel pool nearly fills a wood-paneled room. 
That pool is called a koelschip, and it's the key to Resur- 
gam's complexity, the place where protobeer comes 
into contact with the horde of wild microbes that will 
ferment it into something special. '"We don't use chem- 
icals in here," Perkins says, pointing out a filmy ring of 
grime around the tub. They clean with hot water, lest 
they interrupt the magic of the Maine microbes that 
make Allagash's sour beers its own. 

The hut is a shrine to localism, its wood reclaimed 
from trees cut down when the brewery expanded, its 
windows from an old church in town, its door from a 
nearby salvage yard, and its dirt blown in from the for- 
est outside. Perkins and the other Allagash brewers 
want to capture where they are: the crisp air, the faint 
sea breeze, the spirit of the Maine woods. ''We model 
our brewing after lambic production," Perkins says. 


□ □ B 


referring to the famous sour beers of Belgium. "But 


we were curious: If we did the same thing in a different' 
part of the world, what would happen?" 

The answer was Allagash's line of sours. Launched* 
in 2007, they were the first lambic-style brews made in 
the United States. They're available only at the brew- 
ery, and new batches sell out within days. It's a cult- 
like devotion common in the sour world. Online beer| 
forums are drool-sodden with reviews of unusual, 
expensive bottles and poetic descriptions of fiavors| 
and aromas like dandelion, unripe pear, green pine 
apple, and even "liquid farmyard," "rotten oak," and 
"crap-stained muck-spreader." (The more masochistic 
the tasting notes, the higher the price tag.) According^ 
to the mythology surrounding lambics, the particu 
lar combination of microbes that makes those flavors' 
possible— various species of yeast and other microbes 
that show up almost accidentally during a brewing 
process known as spontaneous fermentation— exists 



t 




only in a few locations on Earth: the bright, perpetu 
ally autumnal Maine woods, for example. But abov( 
all, the verdant cherry orchards of the Zenne Rive: 
Valley, southwest of Brussels. (When the city's famed 
sour brewery Cantillon updated its 115-year-old brew- 
house, it saved the old ceiling tiles, because the brewers 
hoped the critical microflora were contained therein.) 

Call it microbial terroir. In winemaking, terroir refers 
to characteristic flavor that comes from where the 
grapes were grown and the wine was made. It is geog- 
raphy we can taste, whether it's the limestone-laden 
soil of the Champagne hills or the cherry-scented air 
on a spring day in Brussels. But if microbial terroir 
deflnes a sour beer's destiny, then understanding the 
biology of those microorganisms should be enough to 
let anyone manufacture as good a sour as Allagash or 
Cantillon. I don't live in the woods— I make beer on a 
chipped four-burner, flve stories above San Francisco's 
Mission District. To purists, making a sour here would 
be like growing world-class Pinot in Times Square. The 


1. As the lambic 
ferments in barrels, 
it releases foam 
through the staves. 

2. Wooden ceil- 
ings at Allagash are 
home to its sour- 
defining microbes. 

3. A brewer enters 
the shed that 
houses the brew- 
ery’s koelschip. 


EFORE LOUIS PASTEUR uucovered the 
microbial basics of fermentation, the 
creation of beer seemed magical. For 
centuries, the microflora that turn 
vegetables to pickles, milk to yogurt, 
and grain porridge to beer— each process a kind of 
fermentation— were revered and unknown. Brewing 
was the domain of ritual and prayer. An early term for 
yeast, the then-unknown stuff that turned boiled grain 
into beer, was Goddesgoode— ‘God is good." Today, of 
course, foodies know they have Lactobacillus, lactic- 
acid-making bacteria, to thank for pickles and yogurt, 
and a species of yeast called Saccharomyces cerevi- 
siae to credit for bread and beer. But over a century 
ago brewers figured out that another genus of yeast, 
'rettanomyces—di sign of spoilage in most beers— was 
esponsible in part for the weird flavors in lambics. 

Fermenting yeasts produce more than just ethanol 
md carbon dioxide. They make flavorful, aromatic mol- 
[ecules: acids and esters. But which ones make which 
ines? In the past the shortcut explanation was terroir— 
;omething about the location, the specific microorgan- 
isms native to a place. Even today no one has a better 
[answer. “We know what the acids and esters are, and 
LOW they're made," says Jim Withee, founder and CEO 
f GigaYeast, a beer yeast manufacturer in Belmont, Cali- 
brnia. ''But not why— and most curiously, not what evo- 
iutionary and environmental advantage they have. Why 
as that genetic code adapted to that environment?" 
If you believe the hype, the best wild beermaking 
icrobes come from the golden fields of Belgium's 
'ajottenland— more specifically, the tiny town of Lem- 
leek, an early medieval brewing hub. But until 2012 no 
[one really knew which microbes. That's when a team of 
esearchers applied modern genetic sequencing tech- 
ologies to sour beers. They found quite a community 
land laid bare some of the secrets of the fabled lambic 
The first organisms to take root 
'during fermentation, the research- 
ers learned, are bad ones indeed: 
bacteria like Enterobacter cloacae 
(responsible for urinary tract infec- 
tions) and Klebsiella pneumoniae 
yes, like a respiratory infection). In 
leory they're dangerous. But they're 
[only temporary tenants, doing their 
ork and then dying before they can 

[william bostwick (@brewerstale) writes, 

'akes, and brews in San Francisco. Parts of this 
story appear in his book The Brewer's Tale. 



do any harm to fetishistic fans of sours. Among other^ 
compounds, they produce acetic acid— vinegar— which 
gives some lambics a pleasant tang. More than that, 
though, they break down polysaccharide sugars— those 
made of multiple subunits— into the smaller sugar mol- 
ecules that yeast can digest. 

Thaf s what makes it possible for 5. cerevisiae to move- 
in. The carbon dioxide it makes bubbles away throughl 
the barrel staves; the ethanol stays. But yeast cells arej 
smoky little engines that give off clouds of fragrant^ 
and flavorful molecules too. An enzyme inS. cerevisiae 
called alcohol acetyl transferase, for example, connects! 
the alcohol with a molecule called acetyl-CoA to make| 
banana-y isoamyl acetate and pearlike ethyl acetate. 

When the yeast die, they make way for the next wavej 
of organisms. Pedzococci/s— another genus of bacte 
ria— teams up with Brettanomyces to eat the com 
plex, longer sugar molecules that S. cerevisiae miss.l 
Pediococcus produces lactic acid, lambic's dominant 
flavor note, but can also emit funkier flavors such as 
buttery diacetyl. And besides forming a goopy film on 
top called a pellicle, which allows it to access oxygen 
while sealing off the beer below, Brettanomyces also 
makes stuff like caprylic acid (goat smell) and ethyl 
lactate (horse-blanket smell). They're what make a 
farmhouse beer taste like a farm. "'1' 


T hose bugs are everywhere. But stick- 
lers say that unless the microbes are 
Belgian, a sour beer is not a lambic. 
So to brew my first sour, I figured I'd 
better import the right critters. For 
that, I turned to White Labs, a San Diego-based com- 
pany that cultivates and sells yeast. In a move unusual 
for a microbiology Arm, the company also has a tasting 
room— dozens of beers identical except for the yeast. 
The idea is to show off the flavors brought by the yeast 
alone— from WLP530 Abbey Ale to WLP885 Zurich 
Lager. But with sour beers now such a prize. White Labs 
has begun culturing Belgian-style bacteria as well. 'Tn 
Belgium, their cultures are unique," says Neva Parker, 
head of the lab. ''What we do is try to re-create that." 

I went with White Labs Belgian Sour Mix 1. Parker 
told me it was a mishmash of Saccharomyces, Lacto- 
bacillus, and a wet-hay-scented kind of Brettanomy- 
ces bruxellensis common around the famous Cantillon 
brewery in Brussels. 

I steeped cracked grain in a soup pot on my stove, 
boiling the result with a handful of crushed, pelletized 
hops— the preservative flowers add some comple- 
mentary bitterness and keep the beer safe from truly 
poisonous bacterial infection. Then I chilled this wort 
on a 5 -pound bag of ice in my sink, siphoned it into an 
empty cider jug, and upended the little vial of grayish 
slurry from White Labs. After about a day it started 
bubbling. (God is good!) Then nothing. I waited. A thin 
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“film began tosIJcKit^SuceTse^Sonfey^ike flSs 
dove and rose in the hazy brew. I waited. And waited. 
And then plum forgot about it. After a year in my pan- 
try, all the gunk had settled in a layer of gray-white 
sediment— dead cells that brewers call trub— and the 
beer cleared. I ventured a sip. 

It was terrible. This was liquid Are- it actually hurt 
to drink. The sourness didn't blossom in layers of 
fruit and herbs, didn't ripple into lingering furrows 
of flavor— it stabbed. 

I poured the whole thing down the sink. 

What went wrong? I had used the best Belgian bugs 
and made as close to a Belgian beer as I could. Why 
had I failed? 

And then it hit me: I was using terroir, all right. But 
it was the wrong terroir. 


ow TO: Capture Wild Yeast" is one of 
the most vibrant and— fair warning- 
time-consuming threads on Home 
Brew Talk, the online forum for home 
brewers. There, a gloriously goofy mix 
of nerds and poets engage in an endless game of one- 
upmanship: Who can make the most natural, most 
spontaneous, most authentic sour beer, and who can 
describe it in the most florid prose. Brewers show off 
Technicolor petri dishes and bulging yogurt tubs— pel- 
licle porn. When the beers work, out come the similes: 
banana, honey, eucalyptus, egg, dill, cinnamon, pine- 
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^apple, mango, pepper, bubblegum. 'Teet with a hint of 
sour milk,” ''like a medium-stinky Camembert,” "rhino 
farts mixed with sour fruit.” And this is bragging. 

Each home brewer has his own sour-making meth- 
ods. The guidance I found there ranged from "if you hap- 
pen to own a dye-terminator capillary sequencer ...” to 
"squash a pollen-laden honeybee on a plate.” I didn't have 
a sequencer, let alone a backyard orchard or koelschip. 

I But, I realized, I did have a million-microbe colony at my 
iPdisposal. Better still, it was special. I had, on the middle 
shelf of my fridge, an old Prego j ar full of sourdough starter. 

Bread is sort of the inverse of beer. Both involve carbon 
dioxide and ethanol. But beer captures the ethanol while 
an understated foam rises to the top; bread solidifies 
^ the foam while the alcohol bakes off. Sourdough start- 
lers, like lambics, are born spontaneously. A wet dough 
Jeft uncovered will catch wild yeast from the air. Bakers 
'^Jkeep the infected dough alive with regular feedings and 
: !?pass it on, loaf to loaf, baker to baker, generation to gen- 
'eration. As with lambics, folklore reigns. One San Fran- 
cisco bakery claims its starter dates to the gold rush. 

The best sourdoughs command the same sort of 
cultish reverence as the best sour beers and for years 
were thought to come only from a few places. San Fran- 
cisco's loaves are so famous, a. Lactobacillus species is 
named after the city: L. sanfranciscensis, known for 
molecules like fruity isobutanol, butter-sweet acetoin, 
and grassy 1-hexanol. 

I had a plan. I put another pot of cracked grain on 
the stove. I crushed in a handful of the same hops and 
siphoned the cooled-down wort into the same cider jug. 
But this time, instead of a lab-sealed tube, I pitched in 
a spoonful of my sourdough starter. Again, I waited. 

But I wasn't working blind. I'd sent a sample of my 
starter to Kelvin Chan at the genome lab SeqMatic, 
to identify the fungi and bacteria it contained. As I'd 
expected, Chan found lots of Lactobacillus, mostly 
sanfranciscensis. Some Saccharomyces. But then the_ 
weird stuff emerged. SeqMatic's machine foundPfc/zzh, 
a whole other yeast genus. "It isn't commonly seen, and 
in this case there was more of it than Saccharomyces,’ 
Chan says. He also found genetic signatures for photo 
synthetic bacteria that, well, probably came from m; 
sink. "We might just be picking up the chloroplast DN. 
of the wheat,” he says. "That's the drawback to seeii 
everything. You see everything, even if it's not living, 


1. Brewers can 
sample the effects 
of individual yeast 
strains at White 
Labs’ tasting room. 

2. The lab offers 
nearly 300 strains, 
including this 
one with Belgian 
heritage. 


BENJAMIN RASMUSSEN 



Everything. This, I realized, might be where terroir 
resides. The antiseptic lab-grown culture I'd tried had 
left out these extras— the scrubby underbrush, the 
in-between organisms that knit the whole ecosystem 
together. Those organisms suggest a far more complex 
microbial ecology than I expected, one based not so much 
in geography, but in process. B. bruxellensis isn't unique 
to Brussels— I'dbought mine from a lab in San Diego, after 
all— but those same microorganisms will make different 
flavors depending not just on where but on how their 
stewards maintain their cultures. In the case of the beer I 
was making, that meant the frequency and duration with 
which I'd fed (or "refreshed”) my starter, its storage tem- 
perature, the type of flour and carbohydrates and nutri- 
ents it contained, the kind of water I used (tap? bottled?), 
even the vigorousness with which I stirred the critters— 
every variable favors certain bacteria and yeasts over 
others. The same is true for those tiles over Cantillon's 
fermentation pools. An ecosystem's worth of conditions, 
from temperature to humidity to competing fungi and 
bacteria, influence what exists at life's smallest scale. 
Every room, every forest, every home brewer's stove- 
top creates, over and over again, its own microbiome. 

Pichia is aerobic— it likes oxygen. Saccharomyces 
doesn't; perhaps I stir too much. And Pichia prefers 
warmer temperatures, which might also explain the 
presence of a touch of vinegary Acetobacter andL. plan- 
tarum. Some bakers refresh with distilled water, or 
bottled— my tap-water-and-fiour mixture favors Sac- 
charomyces and its bready flavors over the funky esters 
of Brettanomyces, which wasn't present at all. 

So here is the reality: Terroir is more than just a 
country or a city. It's a kitchen. My kitchen. My sour- 
dough starter is San Franciscan, but more than that it's 
mine— refreshed occasionally, whenever I remembered, 
with half a cup of tap water (or so) and half a cup(ish) 
of bulk-bin flour, stored in a noisy fridge with a broken 
icemaker for the last three years. 

Sours can take months to fully develop, but I got impa- 
tient. After two weeks I popped the air lock off the top 
of the cider jug with my sourdough beer, found a glass, 
and poured a frothy half cup. I sniffed first— it was fresh, 
with a bit of a bakery's sw eetness and tang. I took a sip. 

OK, it didn't have the bright 
op of AUagash's Resurgam. But 
Lt was fine beer, stress-free to 
make and refreshing— bready 
iand light, with the crunchy 
snap of a good loaf. You might 
ot line up outside my apart- 
ent for a taste, but it was defi- 
itely a sour worth drinking. I 
ouldn't sing its funky glory 
:o Home Brew Talk, but that 
as never quite the point. It 
asted great— to me. QD 
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THE UNITED EMPIRE of Earth Navy caused quite a stir last 
November when it announced that it would be putting 200 decom- 
missioned Javelin Destroyers up for sale. Each 1432-foot-long 
spaceship has the sort of amenities that your average interstellar 
mercenary finds hard to resist: four primary thrusters, 12 maneu- 
vering thrusters, a heavily armored bridge, private quarters for a 
captain and an executive officer, six cargo rooms, general quarters 
for a minimum of 23 crew members, and a hangar big enough to 
accommodate a gunship. There's even a lifetime insurance policy. 

The document that announced the Javelins' impending sale took 
pains to stress that these warships were fixer-uppers. 'They are 
battle-hardened and somewhat worse for wear," 
it read, "and have been stripped of the weapons 
systems." Thus, any would-be buyer would even- 
tually have to shell out extra to equip the 20 gun 
turrets and the two torpedo launchers. The ask- 
ing price for each ship: $2,500. And that wasn't 
some form of fictional futuristic space bucks; it 
was 2,500 real dollars. Actual, real, present-day 
American Earth dollars. 

Despite those caveats, all 200 Javelins sold 
out. In less than a minute. 

The sale brought in half a million dollars for 
Cloud Imperium Games, the company behind 
the space-exploration and combat videogame 
Star Citizen. Cloud Imperium has hit upon a truly .V' 

futuristic business model. There's nothing new 

. I ■ I'--' 

about inviting players to spend real money for 
virtual goods— a vehicle or weapon or article 
clothing that can only be used inside a virtual 
gameworld. What's new about Star Citizen is 
that most of its goods are doubly virtual— they 
can only be used inside the gameworld, and the 
gameworld doesn't actually exist yet. In fact, its 
massively multiplayer universe may not be up 
and running for several more months. Or sev- 
eral more years. Or ... longer. 

Star Citizen began as a crowdfunding project 
in the fall of 2012 and has since raised an astonishing $75 million 
from some 770,000 backers. That's an order of magnitude more 
money than the next -biggest crowdfunded videogame project. It's 
several multiples more than any other crowdfunding project of any 
kind. It's equivalent to the budget of a top-tier game like Watch 
Dogs or to Snapchat's Series B funding round. And Star Citizen 
continues to bring in millions of dollars every month. Yet only a 
few isolated segments of the game have been released so far, and 
even those are in a very early, bug-ridden form. 

But you can already immerse yourself in the world of the game 
if you visit the Star Citizen website. Some material is standard- 
issue get-the-players-hyped language intended to read as if it were 
written in the year 2015. But a lot of the material on the site— like, 
say, the sales pitch for the Javelin Destroyer— is addressed to the 
space-faring peoples of the year 2945. As if it's coming from inside 
the world of the game. 

Chris Roberts, creator of Star Citizen, calls this mode "in-fiction," 
and it's a signature element of his new game's appeal for fans who 


adore the neglected niche of the sci-fi game genre that Star Citizen 
occupies. And yet for every would-be player who thinks Roberts 
is the savior of hardcore PC gaming— George Lucas crossed with 
Nintendo's Shigeru Miyamoto— there's one who thinks him a char- 
latan, a 21st-century snake-oil salesman. What's undeniably true is 
that he's one of the greatest marketers the industry has ever seen. 

Beyond that, how does Roberts explain the $75 million secret of 
Star Citizen's success? "The big thing is the thing that we didn't 
do," he says. "Most crowdfunding campaigns engage some people, 
convince them to become backers, and then the campaign stops. 
We didn't stop." 


THE ULTIMATE Science Fiction Game. That's the vision Chris 
Roberts has been pursuing since he was a teenage movie buff with 
an aptitude for coding. "I wanted to capture what I felt watching 
Star Wars as a kid," he says. "I wanted to be Luke Skywalker in the 
cockpit of the X-wing fighter." 

In 1990 he pitched this concept to Origin Systems, an Austin, 
Texas, gamemaker. All Roberts had walking into that meeting was 
some mock-up sketches and a prototype engine that could depict 
three-dimensional space battles. That and an irresistible way of 
describing what was in his mind's eye. He was just 21 at the time, 
and his apple cheeks and boyish grin made him look even younger. 
He doesn't have an especially commanding voice— he speaks softly 
in a narrow register, with a slight British accent that he picked up 
during a childhood spent in Manchester. But his enthusiasm is infec- 
tious, and his sales pitch that day 25 years ago was extremely con- 
vincing. "He nailed it," says Richard Garriott, cofounder of Origin. 
"Just nailed it. There wasn't a person there who didn't know it would 
be our best-selling game ever and that Chris would be a rock star." 


GROOMING BY STEPHANIE OANIEL; STYLING BY GILLEAN MCLpO. 



Roberts was given all of the resources he 
needed to make the game, which would be 
called Wing Commander. It indeed became 
Origin's biggest seller and spawned a whole 
'"space sim" genre. The game looks dated 
now, with lo-res graphics and dialog ren- 
dered as text— but its nuance and detail 
was unprecedented. WingCommander^io- 
neered the perspective that first-person 


t 
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While much of Star Citizen's world 
has yet to be experienced by backers, 
an early version of the game’s space- 
dogfighting module (above) shows 
the influence of Chris Roberts’ 1990 
masterpiece, Wing Commander 


the world through the eyes of a rookie pilot— 
the outer-space action, the instruments 
and buttons in the cockpit, even your ava- 
tar's hands on the controls. When your ship 
got damaged, sparks came out of the dash- 
board— "very high-end immersion at the 
time," as Roberts describes it with a laugh. 

Every element of the game was organ- 
ically integrated; it was all in in-fiction. 
If you wanted to stop playing, you didn't 
simply hit a Save button— you clicked on a 
bunk in the ship's barracks, as if your ava- 
tar was turning in for the night. If you died 
in battle you didn't just see a game-over 
screen, you watched your own funeral, 
complete with a 21-laser-gun salute and 
a eulogy from the captain that described 
your specific combat experiences. Keep in 


mind that this was 25 years ago, when gamers were still totally 
jazzed about the Mario game in the Fred Savage movie The Wizard. 

And each new installment in the burgeoning franchise seemed 
to broaden and deepen the sci-fi milieu. Wing Commander 2 added 
spoken dialog. Wing Commander 3 featured filmed story inter- 
ludes (directed by Roberts) with elaborate digital effects and 
Hollywood actors like Malcolm McDowell and Mark Hamill. By 
1998 the franchise had spawned a dozen sequels and spin-offs, a 
series of tie-in novels, even an animated TV series. For many young 
mander represented what Star Wars had been 
0 Roberts when he was a child. 

Roberts became the wunderkind of the 
ultimedia CD-ROM boom, a heady time when 
|t seemed that cinema and interactive enter- 
ainment were about to converge and become 
single medium any minute now. (For more 
n that, flip through an early issue of wired. 
ny of them.) When a feature film adaptation 
Wing Commander was green-lighted, Rob- 
irts himself was tapped to direct, something 
no game designer had ever been allowed to do. 
nd no game designer has been afforded that 
rivilege since— the movie was one of the big- 
est bombs of 1999. 

But Roberts had caught the Hollywood bug. 
soon left the game industry and founded a 
Im production company. He set up projects, 
itched studios, and attracted investors. He was 
as a producer on films such as The Pun- 
isher, The Jacket, Lord of War, and Outlander. 
Some of his films garnered critical acclaim, some 
were even profitable, but none managed to pull 
off both things simultaneously. 

Eventually, in 2011, Roberts decided that it 
was time to make another space sim. "I'd been 
burned out on games, and I had thought that you 
could render worlds better in films," he says. 
"But I felt like the technology was there now to 
create the game I wished I could've done when I was 19." The thing 
was, he dreaded having to go hat in hand to the big publishers and 
ask for the tens of millions of dollars he'd need to develop and dis- 
tribute a big -budget game. Any publisher would want assurances 
that the game could sell the millions of copies necessary to earn 
back its budget— a difficult bar to clear, given that the space-sim 
genre had been moribund for years. 

So Roberts looked elsewhere for funding. At first he sought out 
private investors with deep pockets, as he'd done on film projects. 
Then he began to look at the new business models that had emerged 
in gaming while he was away. Many gamemakers avoid publishers 
and store shelves altogether, selling their titles on digital distribu- 
tion platforms like Steam. The makers of the staggeringly success- 
ful Minecraft had funded it by selling early access to an unfinished 
version of the game. And a studio called Double Fine raised more 
than $4 million on Kickstarter before production on a game had even 
begun— purely on the promise to revive the defunct adventure genre. 

"I thought maybe / could pull this off," Roberts says. 
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Cloud Imperium 
Games launches 
a Kickstarter 
campaign for Sfor 
Citizen with a 
$500,000 goal. 


Star Citizen's 
first stretch goal: 
regular updates 
and access to dif- 
ferent game mod- 
ules for backers. 


Kickstarter 
campaign ends 
with $2.1 mil- 
lion in funding. 
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IN OCTOBER 2012 Chris Roberts' new company, Cloud Impe- 
rium Games, launched a Kickstarter campaign for Star Citizen. The 
centerpiece of the campaign was an 11-minute video, a brilliant 
sales pitch that deployed all of Roberts' skills as a gamemaker, film- 
maker, and rainmaker: insistent orchestral score with portentous 
voices chanting incoherently, photo-realistic CG footage of gargan- 
tuan battleships, alien craft weaving through asteroid fields, and 
plucky fighter pilots blasting off for battle. The words ac tual game 

ASSETS RENDERED IN REAL TIME IN ENGINE flashed OnSCreen. 

Then the video cut to Roberts— still boyish at 44— sitting inside 
an impossibly cool cockpit that bristled with buttons and knobs 
and mini-displays on extendable robotic arms. 'T'd like to show you 
something I've been working on," he says. 'T don't want to build 
any old game; I want to build a universe." 

He goes onto describe a sprawling galactic playground with scores 
of star systems to explore and more being added all the time. It would 
have 10 times the graphical detail of anything on the market. 'T've 
never been accused of having a small vision," he says in the video. 'T 
want to actively push the boundaries of what you can do in a game." 

For a legion of old-school gamers, the pitch was a symphony of 
dog whistles. One of those fans was Wulf Knight, a 39-year-old IT 
professional. The original Wing Commander had been a formative 
experience for him; it even taught him a trade. 'T had to learn DOS 
to get it to run on my old 286 PC," says the blond-haired, bearded 
Knight, who online goes by the handle Accelerwraith and offline lives 
with his wife and two cats in Madison, Wisconsin. ''Chris Roberts 
launched so many IT careers, it isn't even funny. And now, after 10 




Stretch goal: 
The Hangar 
Module will be 
viewable 
with Oculus 
Rift goggles. 


Star Citizen surpasses 
the amount later 
raised by the Pebble 
Time smartwatch, 
the most funded 
Kickstarter campaign 
in history (and still 
funding at press time). 


years, he's making another space sim? It's 
like Tolkien coming back from the dead!" 

Knight's first backing level, at $250, was 
Rear Admiral. This entitled him to early 
access to the game and a Constellation 
spaceship he'd be able to operate in the 
game, once the game exists. Then he pur- 
chased another spaceship— the $300 Van- 
duul Scythe. By the time the Kickstarter 
campaign concluded at the end of Novem- 
ber 2012, though. Cloud Imperium's own 
crowdfunding website had been up and 
running for more than a month. It was now 
able to take donations directly from back- 
ers, without having to share a cut with an 
intermediary like Kickstarter. 

Cloud Imperium kept accepting money 
and kept rolling out new ships: the M50 
Interceptor ($85), the Starfarer Tanker 
($175), the Drake Interplanetary Caterpil- 
lar ($225), the Retaliator Heavy Bomber 
($250). Gamers like Knight didn't hesi- 
tate to snap them up. "I've got a Pokemon 
complex," he says. "I have to have them all. 
They put it out there, I buy it." 

Knight was one of the 200 people who 
bought a $2,500 Javelin Destroyer. Why 
not? A month later, he upgraded to the spe- 
cial $10,000 Wing Commander package, 
which includes 44 ships and access to a pri- 
vate, in-game VIP spaceship lounge called 
the 1 Million Mile High Club. He's declined 
some of the other perks he's earned, such as 
the chance to spend a day with Chris Rob- 
erts. "He has better things to do," Knight 
says. Like finish the game. 

The average Star Citizen backer has con- 
tributed $96. To date, Knight's total invest- 
ment is $22,501. He has no regrets. "I'm a 
professional. I'm married to a professional, 
and I have no debts, so I have resources to 
put into my hobby," he says. "You could 
spend this much restoring a car. I know 
people who have $3,000 paintball markers." 
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Cloud Imperium 
releases the 
game’s Hangar 
Module, a virtual 
garage to house 
the spaceships 
that backers buy. 


Stretch goal: 

The company will 
make the game’s 
single-player mode 
open with a battle 
scene instead of a 
training patrol. 


A buggy pre-alpha 
version of the 
game’s dogfight- 
ing and flight- 
simulation module 
is released. 


Stretch goal: 
Cloud Imperium 
will hire linguists 
to create lan- 
guages for three 
of its alien races. 


Stretch goal: The 
game will add 
an option for play- 
ers to have pets 
on their starships. 
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ALL THAT MONEY Spent by Knight and hundreds of thousands of 
other backers funds the work going on at Cloud Imperium's studio, 
on the Promenade in Santa Monica, California. Inside the building, 
developer workstations are festooned with the tools of the trade— 
not just standard-issue fare like high-end PCs and huge monitors 
but also hulking flight sticks that hardcore space-sim players use to 
pilot their ships. '1 know that people say. They're probably spend- 
ing all the money on Ferraris,"' Roberts says. ''But we really are 
working on the game! We have four studios!" It's true— there are 
additional studios in Texas and the UK, and a new one is opening 
in Germany. All told, some 320 people are laboring on Star Citizen. 

Roberts holds a weekly video scrum to check in with all the 
dev teams around the globe. One studio is working on a space- 
dogfighting module; another is working on a run-and-gun 
shooter game module. Another is building the persistent World of 
Warcraft-stylo massively multiplayer world. The goal is to even- 
tually stitch them all together into a single product— Roberts' 
Ultimate Science Fiction Game. 

The day I'm there, the scrum is watching a rough cut of a new 
commercial. It's a work of in-flction brilliance, a spot that touts 
the virtues of a spaceship as if it were a real vehicle created in the 
30th century by Musashi Industrial & Starflight Concern— one 
of more than 10 spaceship manufacturers that exist in the lore 
of the Star Citizen universe. 

The ad is being produced by an effects shop that worked onFire- 
fiy diXidBattlestar Galactica, and it's edited and scored like a slick 
car commercial. Indeed, Cloud Imperium's in-flction commercials 
are crafted to play up the unique appeal of each vehicle, whether 
sporty, rugged, or sensible. "The feel for this Musashi Freelancer 
ad is meant to be very blue-collar, like an ad for a pickup truck," 
Roberts says. "It needs a gruff voice-over, like Sam Elliot's for 
the Dodge Ram or Denis Leary's for the F-150." (The team asked 
Leary to voice the spot but balked at his $100,000 fee.) 

Roberts issues his critique, which is more BBDO than C++. "I want 

CHRIS BAKER (@chrisbakerl337) wrote about engineering 
Godzilla's iconic scream in issue 22.05. 


As Star Citizen sails 
past its original deliv- 
ery date, a new stretch 
goal allows backers 
to upgrade ships with 
new parts. (No mat- 
ter that they can’t fly 
those ships yet.) 
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to see more of the ship rolling, banking in the exterior shot," he says. 
"What lens are you using? Some of those asteroids in the background 
feel a bit too sharp to me. They need some volumetric dust or fog." 

The spot will be released on YouTube a couple of weeks later, and 
it helps Cloud Imperium move more than 50,000 Freelancers at 
$125 a pop. But the video also gives backers a hi-res glimpse of the 
gameworld and adds a few more details to its lore. "We're essen- 
tially building out the world while we're building out the game," 
Roberts says. "Like in Rohocop, where the cheesy commercials 
gave you a broader picture of the world." 
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STRR CITIZEN'S SUCCESS is unique because ofits scale, but 
plenty of other highly successful crowdfunding projects have 
tapped into the hunger for reviving old PC game franchises. 
That shouldn't be surprising— there are a lot of nostalgic and 
tech-sawy thirtysomething gamers like Wulf Knight, with a lot 
of disposable income. But there's another wrinkle to it: expertly 
crafted crowdfunding campaigns like Cloud Imperium's manage 
to replicate the pleasures of playing a game. 

For one, there's the master scoreboard— the ticker that displays 
total dollars raised for any given project. "We've talked about tak- 
ing that down," says David Swofford, Cloud Imperium's director 
of communications. "But we asked the fans, and they like seeing 
that number." More important, many crowdfunding ventures use 
bonus payoffs that unlock once the total amount raised has reached 
a certain threshold. These incentives, called "stretch goals," are 
separate from individual pledge-based rewards, like the Wing Com- 
mander package that Knight bought. Instead they're the rising tide 
that lifts all boats. At $12 million. Cloud Imperium promised to add 
Oculus Rift support to Star Citizen. At $24 million, it pledged to add 
an interstellar public transit system. At $50 million, the stretch goal 
was hiring experienced linguists to construct distinctive languages 
for each of the major alien races. 

As the scope of the game has increased, the delivery date for 
the final product has been repeatedly i continued on page los 





The gate to “Foxconn City” in northern Shenzhen. 
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THEY CALLED IT “BANANA OIL." 


Long Li didn't ask what was in it. All she knew was that 
she was supposed to use it to clean cell phone screens, 
hundreds of them every hour. Fumes filled the air in the 
windowless room where she worked, in a three-story 
factory outside the southeastern China city of Dong- 
guan. ^ Long, the 18-year-old daughter of peasant farm- 
ers from Guizhou, was supposed to dip her rubber-gloved 
right index finger into the oil and then rub each screen for 
10 to 20 seconds. The company— Fangtai Huawei Elec- 
tronic Technology— gave Long and her coworkers paper 
masks, but they rarely used them. They were too hot, and 
anyway the women who worked there often exhaled onto 
the screens because the condensed moisture from their 
breath made cleaning easier. Long worked from 8 am 
until 11 pm, and as late as 4 am in the busy season. ^ She 
didn't complain. Long had fallen onto a kerosene lamp 
when she was 1 year old and burned her face; her father 
told her she had to be extra cheerful to make up for the 
scarring. Long had hoped to be a teacher for blind and 
deaf children, to help them through their own disabili- 
ties, but, tired of watching her parents labor in the field 
day after day. Long left for the city in the winter of 2011. 
At Fangtai Huawei, with overtime she could earn as much 
as 3,000 yuan (about $485) a month to help her family. 


Long moved to Dongguan when the working conditions of Chinese 
tech laborers had become an international issue. Suicides in 2010 at 
a factory owned by Foxconn Technology Group— a supplier for Apple, 
Hewlett-Packard, Sony, and other transnational companies— sparked 
investigations that found laborers were working long hours for insuf- 
ficient pay and living in substandard housing. In response, in March 
2012 Foxconn pledged to make things right. Apple and Samsung pub- 
licly investigated their Chinese supply chains and promised to hold 
contractors to Western health and safety standards. 

But if working conditions were improving at Chinese factories. Long 
did not see it. Soon after she began working at Fangtai Huawei, her fin- 
gertips started tingling. After a few months, her feet and hands were 
numb. Long couldn't hold the screens properly. Her coworkers started 
getting sick too— Zi Renchun, a 25-year-old from Yunnan province, 
lost her appetite. Shang Jiaojiao, who had begun working at age 14, 


MICHAEL BLANDiNG (michaelhlandmg.com) is Q seuior fellow at the 
Schuster Institute for Investigative Journalism atBrandeis Univer- 
sity. HEATHER WHITE (new-standards.net) is a founder of the labor 
watchdog group New Standards. This article was reported in part- 
nership with the Investigative Fund at the Nation Institute, with 
additional support from the Fund for Investigative Journalism. 
Lynn Zhang also contributed to this article. 



had joint pain and eventually could barely 
lift herself out of bed. By summer, some of 
the workers were collapsing. 

In mid-July, Long found herself unable to 
move her legs. 'T was just lying on my bed all 
day and needed help to eat," she says. Long 
ended up in a hospital in Guangzhou with more 
than 30 other Fangtai Huawei workers. Doctors 
found they'd been exposed to n-hexane, pre- 
sumably in the "'banana oil." It's an industrial 
solvent that causes neurological damage at 
just 50 parts per million. Workers using it are 
supposed to wear respirators and operate in 
a ventilated area. As treatment. Long endured 
daily inj actions- she says they "hurt more than 
anything else in the world." We interviewed 
her in a hotel a few blocks from the hospital; 
officials there wouldn't answer our questions 
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According to the China 
Labor Support Network, 
more than a quarter 
of the labor force in 
China is at risk of occu- 
pational poisoning. 


Long Li collapsed, legs paralyzed. 


or allow us to see her on the premises. 

Long still tries to stay cheerful. ""When 
I cry/' she says, ''I cry secretly." 

Even after the reforms triggered by 
the Foxconn scandal, thousands of peo- 
ple like Long arrive young 
and healthy in China's cit- 
ies every year only to face 
the health consequences 

of working for factories with inadequate labor safeguards. 
Nobody really knows how many are injured or get sick; 
oihcial Chinese government statistics put the workplace 
injury rate at 115 per 10,000 workers— slightly higher than 
the US and significantly higher than the European Union. 
But few observers trust China's numbers. The government 
underreports occupational injuries, and one survey found 
that as many as seven out of 10 migrant workers, who make 
up a third of the workforce, don't participate in China's 


workers' compensation system. 

Over the past two years we have 
interviewed multiple experts and 
70 workers at 15 Chinese facto- 
ries. Our investigation suggests 
that while some Chinese compa- 
nies raised wages and reduced 
working hours, other problems 
with workplace health and safety 
remain unresolved. In many cases, companies 
have merely pushed the problems outward 
from their own factories to contractors and 
subcontractors, where compliance is more 
difficult to enforce. The underlying dynamic 
has not changed: Squeezed by global brands to 
produce ever-cheaper high tech products, Chi- 
nese factories continue to cut corners on safety. 

But the problems don't end in the factories. 


Changes to China's workers' compensation system require companies 
to pay into a fund and then pay a portion of an injured worker's salary, 
living expenses, and medical care. So companies now have a motive to 
deny that workers were injured on the job. Government corruption and 
interference cause further delays and setbacks for patients, who are 
often left struggling to pay for treatment out of pocket for years or are 
trapped in lengthy legal fights. Many Chinese factories are still unsafe, 
and a tangled health care system prevents workers from getting help. 
Put simply, China's tech-factory workers are getting red-taped to death. 
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analysts connected unsafe conditions to the demand for cheap devices 
in the West. ''A huge issue is how companies walk the line between try- 
ing to get the best financial performance and also achieving high safety 
standards," says Kate Cacciatore, former corporate responsibility direc- 
tor at STMicroelectronics. 'There is a constant pressure on companies 
to cut costs, and that pressure works itself down the supply chain." 

Cacciatore is a former board member of the Electronic Industry Cit- 
izenship Coalition, a group of 105 electronics companies formed in 
2004 in response to criticism of conditions at contract manufactur- 
ers. Their code of conduct requires that member companies monitor 
and control chemical exposure and other risks. But the EICC doesn't 
set specific numeric standards, instead deferring to local laws. That's 
quite a loophole. Member companies complete a self-assessment to 
identify the greatest areas of hazard and, to complete admission, the 
EICC assigns an auditor. The group has never expelled a member for 
failing to live up to its code. Also, EICC standards apply only to sup- 
pliers that represent 80 percent of a company's total spending. That's 
most likely the first tier of contractors in the supply chain— companies 
that make or assemble components for member companies— or the 
second- or third-tier suppliers, contractors to the contractors. Com- 
panies further down the line aren't monitored. 

Even figuring out who those companies are turns out to be problem- 
atic. Four workers at Fangtai Huawei said they worked on products 
for Nokia, Samsung, and Chinese electronics giant TCL during their 
time at the factory. Long claims she worked on Apple products. Other 
workers said they physically delivered products to companies that 
supply Apple, Samsung, TCL, and Microsoft. 

But did the company actually make products for those big-name cli- 
ents? Fangtai Huawei representatives denied requests for an interview. 
The Chinese technology industry is rife with counterfeits and copyright 
violations; it's possible the workers at Fangtai Huawei saw logos on 
fakes. Interrelationships along the supply chain in China are byzantine. 

Considering Apple's reputation for precise control of its supply chain, 
it's nearly impossible to imagine the company doesn't know who makes 
the screens for its fiagship product. Chris Gaither, Apple's director of 
corporate public relations, says the company scoured its contractor 
database and found no mention of Fangtai Huawei. Apple also queried 
Foxconn, and the manufacturing giant denied having any business with 
Fangtai Huawei. Samsung representatives said the company has "no 
relationship" with the manufacturer. Microsoft acquired Nokia's cell 
phone division in 2014, but a spokesperson at Microsoft referred our 
questions to Nokia, and Nokia's spokesperson said the company had 
not been a supplier since 2004. TCL didn't respond to our request for 
comment. But Fangtai was making screens for someone. 


Apple is particularly sensitive to claims of neglect. The company sur- 
passes EICC standards and has an updated code of conduct and a 100-page 
list of work requirements for suppliers deep into the supply chain. The 
Apple Supplier Environment, Health, and Safety Academy, an 18-month 
program with over 150 hours of training, teaches managers proper risk 
management and safety standards. And the company performed 633 
audits at facilities worldwide in 2014, nearly three times as many as in 2011. 

Still, Apple's own reports show that 30 percent of its suppliers don't 
comply with the company's own safety standards and 18 percent fail to 
comply with standards on hazardous chemi- 
cal exposure. In fact, the company finds some 
level of noncompliance in every annual report. 
But Apple says that's just evidence that the 
process works— that the company helps its 
suppliers resolve every violation. "People 
sometimes point to the discovery of prob- 
lems as evidence that our process isn't work- 
ing," wrote Apple's senior vice president of 
operations, Jelf Williams, on the company's 
supplier responsibility website in February. 
"Nothing could be further from the truth." 

Other investigations have found serious 
issues with suppliers in China. China Labor 
Watch, a nonprofit with bases in New York, 
Sichuan, and Shenzhen, interviewed workers 
and sent undercover operatives into 14 Apple 
suppliers in China in 2012 and 2013. Despite 
Apple's commitment to provide at least 24 
hours of safety training, CLW found work- 
ers had eight hours at most, and often less. 
In late 2013, CLW discovered that at least five 
workers had died at the Shanghai factory of 
Pegatron, a Taiwan-based supplier producing 
the iPhone 5c, though CLW couldn't link the 
deaths to working conditions. Pegatron even- 
tually said it would investigate, though when 
we asked for the results the company declined 
to comment. Apple policy is to respond to all 
specific allegations, and in this case, after 
sending its own team to the factory, Apple said 
it found "no evidence of any link to working 
conditions." Last summer, reports said that 
Pegatron would be a supplier of the iPhone 
6, producing 30 percent of the phones, with 
Foxconn producing the rest, and that Pega- 
tron would expand its workforce at one fac- 
tory by a third to fill the orders. 

In 2012, CLW investigated 11 Samsung fac- 
tories, six of which were majority-owned by 
the company. While the group found labor 
violations at all of them, the problems were 
particularly egregious at some independent 
suppliers— no safety training, no masks for 
workers in contact with fumes. Samsung told 
us that "corrective measures have already 
been taken" but didn't offer specifics. 
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Maintaining humane working conditions requires codes that 
regulate everything from injury prevention measures to dorms 
and dining facilities. But when HP, Apple, and Samsung— 
the top three makers of information and communications hard- 
ware-conducted audits of their factories, they found plenty 
of room forimprovement.— VICTORIA tang 
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“I SAW MY SO^, 

BUT IT WAS AOT MY 
SON. HE WAS IN A 
COMA, HIS FACE WAS 
SWOLLEN, HIS EYES 
SHUT. IT WAS LIKE MY 
SOUL ESCAPED 
FROM MY BODY.” 



Ming Kunpeng, who was given little protec- 
tive equipment at his job, got leukemia. 


leads the way down a trash-strewn alley in Shenzhen. Together we climb 
four flights of stairs to a tiny apartment, where Ming's son Kunpeng 
pokes his head out of his room. He's stick-thin, wearing red athletic 
shorts. Green tubes run from his nose to an oxygen tank. Removing 
them, he sits down on a wooden bed frame in the kitchen, every once in 
a while interrupting himself with a phlegmy cough. His story is about 
more than just working conditions. It's about health care for people 
who get sick or hurt on the job. 

In 2007, when he was 20 years old, Ming Kunpeng began working at 
a factory then owned by Dutch company ASM International— a lead- 
ing manufacturer of assembly equipment for computer chips, phones, 
and tablets. For two years, Ming cleaned motherboards with chemicals 
including benzene, a sweet-smelling and particularly elfective indus- 
trial solvent and degreaser. It is also a carcinogen. Where people still 
use it, the International Labour Organization recommends wearing 
helmets with a face piece blowing clean air and gloves made of Viton, 
an expensive heat- and chemical-resistant fluoroelastomer. Ming Kun- 
peng says he was given only masks and standard gloves. 

In 2009 he was diagnosed with leukemia from benzene exposure, 
according to medical records. But as recently as 2013, changes to Chi- 
na's health care system continued to make health care untenable for 
him— and many others with work-related problems. When the family 
asked ASM for compensation, the company refused to pay, disputing 
the cause. They fought for a year, while Ming waited for a bone marrow 
transplant. In desperation, his family says, they agreed to a onetime set- 
tlement in return for dropping their case. Ming got the transplant, but 
his lung collapsed a few months later, leading to an almost permanent 
need for an oxygen tank. In 2011 he was hospitalized full-time. The fam- 
ily moved from their village in Hubei province to be nearby. ''We don't 
dare expect anything else from the factory," his father says. "The com- 
pany gave us a sum of money, and now our relation is no 
more." (For its part, a spokesperson for ASM denied that 
the chemicals Ming was exposed to included benzene.) 

Though the family had his medical bills reimbursed 
by the government, they had to pay some costs out of 
ocket. Ming Kunpeng had his own room, but his broth- 
ler's family slept together in a large bed in another room, 
|and his parents slept in the kitchen. "Back home, we 
ave our own land. We eat what we plant. Here it is so 
expensive," Ming's father says. 

A few months after we interviewed the family, Ming 
Kunpeng climbed to the roof of the hospital where he 
was receiving treatment and jumped, killing himself. His 
family told us he felt he had become a burden. 
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Factory uniforms and 
young people^s cloth- 
ing hang on laundry 
racks in an apartment 
block rented out 
to migrant workers. 


the Chinese government owned most of the country's factories and 
covered almost every citizen's medical costs. But as China has moved 
from a socialist economy to a partially privatized one, the "iron rice 
bowl" that covered health care from cradle to grave has given way to 
private insurance. To protect workers, the state requires all indus- 


trial companies to pay about 1 percent of each worker's salary into the 
Industrial Injury Insurance Fund, with about $16.2 billion in assets. The 
local government administers payments. When workers get injured. 


the fund is supposed to pay medical expenses, living expenses, and 
survivor benefits. Employers, furthermore, are supposed to continue 




Zhang Tingzhen fell at work and suffered 
a traumatic brain injury. 


paying the employee's full salary and, depending on the type and 
severity of the injury, might also have to pay a portion of medical bills. 

In theory the law protects workers, but in practice, abuses gut it. 
That's the conclusion of Zhai Yujuan, a professor of labor law and social 
security at Shenzhen University. Zhai has studied occupational injury 
and workers' compensation in China for a decade and has written sev- 
eral books on the topic. In her estimation the system needs reform. "Tn 
some cases the companies just pay the 1 percent, but they don't want 
to pay for additional compensation," Zhai says. Worse than that, by 
some estimates fully 75 percent of companies fail to pay into the insur- 
ance system at all. Technically, a nonpaying company is supposed to 
pay the salary and expenses for an injured worker— a responsibility it 
often tries to avoid. 'Tt's a loophole in the system," she says. 

The catch for workers trying to claim compensation is that, by law, 
they need two documents: confirmation they worked at the specific 
factory and a diagnosis from a federally certified medical clinic that 
shows the injury was work-related. Getting both documents is an 
onerous process, even after the government reformed the system in 
2012 to allow workers to get them at the same time instead of sequen- 
tially. Companies often block one or both, Zhai says, either denying 
workers the proof of employment or putting pressure on the hospi- 
tals to issue a less severe diagnosis (or to deny the injury or illness 
wnrk-rplated at all). 'Tf you get leukemia, they will say it's tuber- 
" Zhai says. 

Workers from the countryside, whose villages might be 
of miles away, are required to stay in the city 
they worked to continue to receive treatment from 
esignated regional health clinics. Many opt to receive a 
netime settlement from the company— frequently less 
han the cost of their medical bills— instead of fighting 
or the proper documentation and diagnoses, which can 
drag on interminably. 'Tt can be like one or two years or 
up to 10 years. And because the process is so long, in the 
meantime you have to pay out of your own pocket," Zhai 
says. Many leave. "'They want to just get their big pack- 
age of money and go home." I continued on page io4 
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After working for five 
years at Huasheng 
Electric Motor, Xie was 
diagnosed with leukemia 
in late 2013. Her respon- 
sibilities at the workshop 
put her in direct contact 
with hazardous printing 
materials. A doctor 
linked the cancer to ben- 
zene exposure, which 
Huasheng disputed. But 
the Guangdong Preven- 
tion and Treatment 
Center for Occupational 
Diseases analyzed an 
ink sample from the com- 
pany and found xylene,! 

methylbenzene, and 
ethylbenzene. The com- 
pany paid for her first 
stage of chemotherapy| 
and a bone marrow trans- 1 
plant (donated by her I 
sister). Unable to afford! 
the rest of the treatment! 
on her own, Xie borrowed! 
money from friends.]^ 
She says Huasheng paidi 
1,300 yuan (about $210)1 
a month for medical 
costs until last December,! 

but now she's fighting! 
for a 40,000 yuan (about! 


In a factory manufactur-l 
ing imitation iPhones,! 
Lin used n-hexane as a| 
cleaner. A few months in,l 
she had a pins-and-| 
needles sensation in her! 
limbs. A hospital diag-^ 
nosed her with nerve! 
damage and estimated 
that the treatment she 
needed would take about^ 
two years, with an aver- 
age monthly medical cost 
of 8,000 yuan (about 
$1,300). The factory paid^j 
only part of her medical | 
expenses and has not con- 
tributed to her cost of 


living or loss of working [ 
time. When she started ^ 
her job, Lin didn't realize V 
she was pregnant with ^ 
her second child. After 
her doctor warned her of 
the possibility of defor- ^ 
mities, Lin decided to . 
get an abortion. "At that^ 
moment, all I thoughtH 
was I wanted to end mvM 
life. I couldn't even, how-|B 
ever, lift a finger toS 



He is recovering from 
organic-solvent poison- 
ing. As a circuit board 
inspector in a small 
Shenzhen factory, she 
checked cell phone parts 
cleaned with an unknown 
chemical, ‘^t smelled 
bad,” He recalls. ‘*We just 
called it ‘circuit wash.' ” 
The factory didn't 
require gloves. After 
about a month, she went 
to the hospital in Sep- 
tember 2014 with a fever 
and rash. The Guangdong 
Prevention and Treat- 
ment Center for Occupa- 
tional Diseases attributed 
her symptoms to working 
conditions. “I didn't 
know there were 
occupation-related dis- 
eases until I got sick,'' 

|He says. The factory paid 
lonly for her medical 
[expenses at the center, 
pot for prior costs. 
■Fearing retaliation. He 
lasked to be identified 


■Leaving her son in the 
Icare of her parents 
tn Hubei, Yao moved to 
Ishenzhen to work in a 
[camera factory. Her 
[duties mostly consisted 
[of cleaning glass optics, 
[painting a coating 
[onto parts, and polishing 
[lenses. They exposed 
per to chemicals for up to 
ho hours a day. A series 
[of air-quality tests of her 
[work environment 
[revealed the presence of 
[trichloroethylene, n- 
pexane, benzene, meth- 
[ylbenzene, and xylene, 
hn 2007 she began expe- 
riencing constant 
[headaches. Following 
per doctor's advice, 

[she stopped working in 
y uly 2013. Yao requested 
[to be identified only by 
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CONTINUED FROM PAGE 101 

ENTIRE WARDS DF Shenzhen hospitals are 
filled with patients injured on the job. Trau- 
matic injuries are common— hands lost to 
factory machinery, for example— and vic- 
tims face the same obstacles as people with 
chemical exposure. In one of the largest hos- 
pitals, People's Hospital Number 2, we meet 
a former equipment maintenance engineer 
named Zhang Tingzhen, an honors student 
and a champion athlete in his province, who in 
October 2011 fell while working at Foxconn's 
Shenzhen factory and suffered a brain injury. 

When his father, Zhang Guangde, found out, 
he took the next train to Shenzhen. By the time 
he arrived, his son had already undergone two 
operations, one of which involved removing 
the left side of his brain. 'T saw my son, but it 
was not my son," Zhang says, talking to us in 
an apartment next door to the hospital that 
he and his wife share with six other families. 
''He was in a coma, and his face was swollen, 
and his eyes were shut. It was like my soul 
escaped from my body." 

After lunch, Zhang takes us across the yard 
to the hospital to visit Tingzhen. Dressed 
in a pair of striped pajamas, the young man 
sits on the side of the bed, smiling pleasantly 
and speaking in simple words and phrases; 
he has the mental capacity of a 3-year-old, 
and he only somewhat remembers his par- 
ents and sister. 

When Zhang tried to get compensation for 
his son in 2012, Foxconn would not provide 
documentation that he worked at the fac- 
tory. Instead, the company claimed he was 
hired in Shenzhen for a position in another 
factory, in the city of Huizhou, 60 miles away, 
where wages were lower and where Foxconn 
would be required to pay less compensation. 
The company refused to pay unless Zhang left 
Shenzhen and submitted to a government 
medical assessment in Huizhou. His father 
says his son is not able to travel. 

That left the family in legal limbo— with- 
out occupational injury documentation, the 
government wouldn't pay. So Zhang Guangde 
started protesting— an extreme step in China, 
where labor activists are routinely harassed 
and jailed. Eventually Foxconn agreed to pro- 
vide 11,000 yuan (about $1,800) a month. 
"The company has been very responsible in 
meeting and continuing to meet its obliga- 
tions to Mr. Zhang," Foxconn said in a state- 
ment, "including the provision of financial, 
medical, and rehabilitation care." But Zhang 
says it wasn't enough, that the family has 
gone 30,000 yuan in debt paying for medicine 
and expenses, and that Foxconn's payments 
stopped after just five months. 

After leaving the hospital, we drive a half 
hour north to Foxconn's enormous cam- 
pus, employing over a half-million work- 
ers. The main gate is like a border crossing, 
with trucks lined up at tollbooths seeking 
entry and another line full of product wait- 


ing to depart. Thousands of people in polo 
shirts color-coded to the division where they 
work— black, red, white— stream through 
the pedestrian gates. In 2010 this factory 
produced a reported 137,000 iPhones a day. 
Today that number is likely much higher. 
We arrive at dinnertime; the smell of roast- 
ing meat rises from dozens of stalls outside 
the gate amid a bazaar of cheap electronics 
and clothing, catering to workers as they 
get off their shift. 

Zhang finds a spot on an overpass to unfurl a 
large banner decrying Foxconn as "the empire 
of inhumane thugs." Curious workers gather 
to watch. "My son used to be an engineer, now 
he cannot recognize a single Chinese charac- 
ter," Zhang shouts. "This is the company you 
are working for. My son is now a vegetable in 
the hospital and cannot recognize anybody." 
He seems small, dwarfed by the giant factory 
rising behind him. Still, a crowd of 50 or 60 
people gathers, most of them workers from 
the factory itself. Some take pictures with 
their iPhones. 

After Zhang's protests, Foxconn resumed 
payments, but he believes that the company 
wouldn't be paying him anything at all if he 
didn't keep it up— and he still hasn't been paid 
the full amount of his son's salary and monthly 
care costs. As we watch, one passing worker 
shouts back at him, "Foxconn creates jobs!" 

"Yeah," Zhang answers. "But they also kill 
people." 

Zhang eventually sued Foxconn, but in 2014 a 
court ruled that his son did indeed have to get 
assessed in Huizhou to receive compensation— 
and Foxconn offered Zhang a onetime settle- 
ment of 2 million yuan if he would agree to say 
that his son worked in Huizhou and to recant 
his criticisms of the company. Zhang declined. 

IN MAY 2014, Samsung issued a rare public 
apology. In its plants in South Korea, the com- 
pany acknowledged, 26 workers got leukemia 
and lymphoma after working with undisclosed 
chemicals, and 10 died. 

Many major electronics companies use ben- 
zene, and even the ones that forbid it don't 
seem to be enforcing that rule with their sup- 
pliers. The same goes for n-hexane. In 2010, 
Nokia issued a public statement saying that 
"n-hexane is not used in the manufacturing 
process of our products or their components." 

Two weeks after we sent Apple a list of ques- 
tions that included inquiries about benzene 
and n-hexane, the company issued a state- 
ment specifically banning these two chem- 
icals. (Gaither, the spokesperson, said that 
the company had been working on the issue 
for months.) "Apple treats any allegations of 
unsafe working conditions extremely seri- 
ously," the press release said, pointing to 
its own investigations of 22 suppliers from 
March through June 2014. Four had been 
using benzene or n-hexane "in low concen- 
trations," with no adverse effects on workers, 
Apple said. Since then, the company said, it 


has updated its "tight restrictions on ben- 
zene and n-hexane to explicitly prohibit their 
use"— but only "in final assembly processes," 
meaning once again that smaller subcontrac- 
tors would not be bound by the policy. More- 
over, many of Apple's final assembly facilities 
didn't use those chemicals anyway. 

The Electronic Industry Citizenship Coali- 
tion's code of conduct doesn't ban any par- 
ticular chemicals, though the organization is 
considering it. Fundamentally, companies use 
these toxic chemicals because of cost. Safer 
alternatives exist, but they're more expensive, 
as are proper ventilation systems and train- 
ing. "If someone is on a 12-hour shift, you'd 
need three sets of gloves. In factories with 
40,000 or 50,000 workers, that would be very 
expensive," says Garrett Brown, a former com- 
pliance officer with the California Division of 
Occupational Safety and Health who has been 
investigating factories in China for more than 
a decade. "It makes much more sense to sub- 
stitute a less-toxic chemical or use it in a way 
where there is near-zero exposure." 

Whoever Fangtai Huawei builds compo- 
nents for, the factory has obviously fallen 
through a gap. The general manager of Fangtai 
Huawei refused to talk to us, but he told the 
Dongguan Times newspaper that the leukemia 
cases were "unexpected" since the company 
trained new employees on safety precautions. 
"We will try all means to save the workers and 
pay each of them a monthly salary of 2,300 
yuan," he said, adding that the factory would 
fully comply with government requirements. 
But the workers who got sick say no one told 
them the chemicals they were using were haz- 
ardous nor encouraged them to use even the 
meager safety equipment provided. 

When they did get sick, they say, the com- 
pany told several of them that the illnesses 
they were suffering from were an unrelated 
syndrome that had nothing to do with the 
working conditions at the factory. It was only 
when a critical mass of workers became ill 
that Fangtai Huawei took responsibility. The 
workers say the company provided them only 
with 2,300 yuan (about $370) a month, though 
most made more than that with overtime. 

In the summer of 2013, after a year in the hos- 
pital, the workers got word that the company 
wanted them to sign a document stating that 
their rehabilitation was complete. "We almost 
died in that factory, and now they are telling 
us to leave," Long Li says. Payments stopped 
arriving on time, and several of the workers 
staged a protest at the local labor bureau. Police 
arrested three of them, including Long. She 
spent the night in jail and while there texted: 
"I'm so scared. I want to kill myself." 

In February, Long finally went home to 
her family. The company continues to oper- 
ate. Outside the factory in Dongguan is a 
deserted security booth with a paper in the 
window advertising jobs. "Only girls 18-35," 
it reads. "Obedient to management. Able to 
take hardship." DQ 
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pushed back. "It's definitely more ambitious 
now than when I first pitched it/' Roberts 
concedes. The full game was initially due in 
November 2014. At this point, the persistent 
universe is due out at the end of 2015, but 
it's not clear if that's the full, robust world 
or just a first peek at a work in progress. It's 
also not clear whether Cloud Imperium will 
make that deadline. 

Some backers grumble that the developers 
have gotten distracted, that they're spend- 
ing too much time designing spaceships to 
sell and not enough time hammering on the 
game itself. Others feel like they've bought a 
sort of shareholder stake m Star Citizen, ]\xst 
as some Kickstarter backers of the Oculus Rift 
felt they should have had a say in that com- 
pany's sale to Facebook. "T just don't want to 
see them ... stuff a giant fist up our back-ends 
once they have our money," one backer wrote 
in the game's official forums. 

Wulf Knight is more clear-eyed. "Some 
people think, T put a hundred bucks into this 
game and you owe me this and this and this,' " 
he says. "No. Your $100 entitles you to just as 
much as my 22 grand does, which is zero. You 
gave them money to make this game. You're 
not buying anything; it's a donation." 

Cloud Imperium makes it clear in its terms 
of service that backers are making a pledge, 
not a purchase— it's like giving $50 to PBS for 
di Downton Abbey shirt. There's an implicit 
understanding that your money is under- 
writing the development of new content in 
addition to a 100 percent cotton tee. You get 
a reward, but you also get to feel good about 
contributing to an enterprise whose mission 
you believe in. 

THE FIRST SEGMENT of the Star Citizeu uni- 
verse to be offered to backers was a han- 
gar— essentially a garage they could park 
their spaceships in. The ships don't fiy, but 
backers can clamber around inside of them 
and sit in their cockpits. Wulf Knight's han- 
gar, which he has shown off in a YouTube 
video, is dotted with special decorations that 
have been offered as perks with his various 
purchases: posters, a trophy stand, a liquor 
cabinet, a jukebox, a fish tank that he'll sup- 
posedly be able to populate with species from 


around the galaxy. "I have a line a mile long 
of people who've asked for tours," he says. 
So far, though, the game doesn't allow play- 
ers to visit each other's hangars. 

Star Citizen backers spend a lot of time 
thinking about what they're going to do when 
the final version of the game appears. Many 
have already formed guilds and squadrons. 
Knight spends a lot of time online with his 
own 59-member guild, which gets together 
over group Skype chat. They mostly do team- 
building exercises, though they also dip into 
other online games, like Destiny and£'vo/ve. 
Last June, a pre-alpha piece of Star Citizen 
was released that allowed players to square 
off against each other in a limited selection of 
single-occupant combat planes, but despite 
being patched, Knight says, it's still too buggy 
to be worthwhile for group training. "If we 
put time into learning how it works now," he 
says, "that might not be rewarded, because 
it's probably not going to work the same 
way in a month." 

Star Citizen gets relatively little attention 
from the countless gaming-enthusiast web- 
sites that breathlessly report every tiny devel- 
opment on big mainstream titles. But Ten Ton 
Hammer, a site devoted to massively multi- 
player online games, has been voicing some 
Emperor-has-no-clothes skepticism about 
Roberts' project. "Pushing imaginary ships 
that cost $2,500 when there isn't a shred of a 
game," wrote critic Lewis Burnell, "feels like 
a con rather than an investment." 

Those who frequent the game's forums 
respond to such criticism by circling the fan- 
wagons. But mostly they seem insulted that 
someone would accuse them of coming into 
this mad project without realistic expecta- 
tions. One fan podcast, called Tales of Citi- 
zens, devoted a whole episode to rebutting 
such concerns. On another, the host, who goes 
by the handle Bridger, stresses that he knows 
it's not sensible to lavish money on Star Citi- 
zen before it's finished. "If you're paying more 
than $45 for this game, then you are one of 
us," he says. "But ... we're all insane.” 

Roberts himself dismissed the criticism in 
a recent New Year's letter to backers. "Will 
we build everybody's dream game? Of course 
not, that would be impossible!" he wrote. 
"But ... I think we'll build something special 
that people can happily lose themselves in 
... Star Citizen isn't a sprint, it isn't even a 
marathon. There is no final finish line the 
way you would have with a traditional retail 
game. Star Citizen is a way of life for as long 
as the community is engaged by it." 

That engagement is happening even with- 
out a gameworld to explore. Backers watch 
the videos, read the lore, scrutinize ships 
in their hangars, practice their flight com- 
bat, and dream about what they'll do once 
the Ultimate Science Fiction Game is com- 
plete. Roberts has already succeeded in 
building his vast universe— inside each of 
their minds. DQ 



Flash Mob 


CONTINUED FROM PAGE 77 


population. Since then, black-market com- 
merce has been nearly impossible to stamp 
out. And some of the hottest commod- 
ities— particularly for young people who 
don't even remember a North Korea before 
that underground trade existed— have been 
foreign music and movies, along with the 
Chinese-made gadgets to play them. 

A 2010 study by the US Broadcasting Board 
of Governors found that 74 percent of North 
Koreans have access to a TV and 46 percent 
can access a DVD player. Park says that nearly 
all of her friends in Hyesan had seen a foreign 
film or TV show. As a result, her generation is 
the first to have to square the Kim regime's 
propaganda with a keyhole view of the out- 
side world. A group called Liberty in North 
Korea, which works with young defector ref- 
ugees, finds that many no longer believe in 
central tenets of North Korea's political ide- 
ology, such as the country's superior stan- 
dard of living or the godlike powers of the 
Kim family. Even the regime is letting that 
second illusion slide, admitting that Kim 
Jong-un has health issues— hardly the norm 
for heavenly beings. 

Thanks to the flourishing black market, 
the jangmadang generation's technology 
has advanced well beyond radios and DVDs. 
Despite North Korea's near-complete lack of 
Internet access, there are close to 3.5 mil- 
lion PCs in the country and 5 million tab- 
lets, according to North Korea Intellectuals 
Solidarity. But perhaps the most important 
piece of hardware in North Korea today is 
what's known as a note/- a small, portable 
video player sold for $60 to $100 and capa- 
ble of handling multiple formats. It has a 
screen, a rechargeable battery to deal with 
frequent blackouts, and crucially, USB and 
SD card ports. In a surprise move in Decem- 
ber, the North Korean government legalized 
the devices, perhaps as part of a bid to mod- 
ernize its propaganda machine, according to 
Seoul-based news outlet Daily NK. The result 
is millions of ready customers for the USB 
sticks smuggled across the Chinese border. 

In one of North Korea's bustling markets, a 
buyer might quietly ask for something "Tun," 
meaning foreign, or "from the village below," 
referring to South Korea. The seller may lead 


him or her to a private place, often someone's 
home, before turning over the goods. The for- 
eign data is then consumed on a notel among 
small, discreet groups of mostly young peo- 
ple, friends who enter into an unspoken pact 
of breaking the law together so that no one 
can rat out anyone else. 

The Kim regime has responded by cracking 
down. In late 2013 the government report- 
edly executed 80 people across seven cities 
in a single day, many for trafficking in illegal 
media. In February last year, the Worker's 
Party of Korea held its largest-ever confer- 
ence of propagandists. Kim Jong-un himself 
delivered an address calling for the party to 
"take the initiative in launching operations 
to make the imperialist moves for ideological 
and cultural infiltration end in smoke" and to 
set up "mosquito nets with two or three lay- 
ers to prevent capitalist ideology, which the 
enemy is persistently attempting to spread, 
from infiltrating across our border." 

But stamping out illegal media in North 
Korea has become an intractable problem for 
the government, according to Sokeel Park, 
director of research and strategy for Lib- 
erty in North Korea. He compares it to the 
stubborn demand for illegal drugs in the 
US. "You could call it Kim Jong-un's War on 
Information," he says. "But just like a war on 
drugs— you can try to slow it down, increase 
the risks, increase the punishments, put more 
people in prison. The bribe costs will go up, 
but it's still going to happen." 

BY HIS THIRD YEAR workffig for Kim Jong-il's 
thought police, Kim Heung-kwang says he 
could almost sense the presence of illegal data. 

Going door-to-door with the task force 
assigned to search out digital contraband 
in citizens' homes, he remembers finding 
forbidden DVDs and players hidden under 
beds and in books with pages cut away to 
create hidden compartments. On one occa- 
sion he caught a group of video watchers 
who had, in a panic, hidden together under 
a blanket in a closet. Early on he found that 
when he knocked on doors, the guilty watch- 
ers would hurriedly hide their DVDs. So he 
learned to turn off the power to the entire 
building before making his house calls, trap- 
ping discs in their players. "I felt they were 
watching rotten, capitalist material and ruin- 
ing the juche mentality," Kim says, referring 
to the North Korean communist ideology. The 
short, bespectacled man, sitting in his aus- 
tere Seoul office, smiles wearily and crosses 
his legs with a professorial air. "I felt justi- 
fied to send these criminals away." 

The DVD owners would cry and plead. 
They'd beg on their knees and pull on the 
sleeves of his uniform, claiming they had 
just found the offending media lying in the 
street. Sometimes he accepted bribes and 
turned a blind eye. ("You could feel the out- 
side of the envelope between your fingers 
and tell whether it was a lot of money," he 


remembers.) But most of the data criminals 
he caught, he reported. Many were sentenced 
to months or years in prison camps. 

Kim had earned membership in the all- 
powerful Communist Party through years 
of work helping to create North Korea's own 
computers, including the Paektusan mini- 
computer, named for the mountain where 
Kim Jong-il was said to have been born. As 
a computer science professor at Hamhung 
University, he had even taught students 
who would go on to work for North Korea's 
cyberwarfare brigade. Unit 121— the group 
suspected of the Sony breach— in the basics 
of networking and operation systems. 

After black markets began to spread, Kim 
was reassigned in 2000 to a military division 
that went door-to-door to search for contra- 
band media. "I loved it," he says. "I had the 
power to go into homes and take these mate- 
rials and no one could even question me." 

One of the perks of Kim's position, of course, 
was nearly infinite access to the media he 
confiscated. He began to watch the contra- 
band films and TV shows and even loaned out 
his collection to friends, who rewarded him 
with gifts like alcohol and meat. 

In 2002, Kim was given a PC, part of what 
he describes as a secret aid shipment from 
South Korea. Its hard drive had been wiped. 
But using forensic recovery software, Kim 
was able to reassemble its deleted contents. 
They included 400 files: films, TV shows, and, 
most important to his intellectual sensibili- 
ties, ebooks. "You can't imagine how excited 
I was," he says. "I had hit a gold mine." 

These were what finally transformed Kim's 
thinking. He remembers reading a Dale Car- 
negie self-help book and Alvin Toffier's The 
Third Wave. But most influential was a his- 
tory book about Middle Eastern dictators, 
including the stories of Saddam Hussein 
and Muammar Gaddafi, all friends of the Kim 
regime. "Reading about the crimes happen- 
ing in these countries, I began to realize that 
those crimes were happening in my country 
too," Kim says. "That was the starting point 
of the logic shifting in my brain. I began to 
understand the nature of dictatorship." 

Even then, Kim continued busting viewers 
of the same foreign media he now regularly 
watched. "I sent a lot of people away, but 
the karma soon came back to me," he says. 

In 2003 he was arrested and taken to a deten- 
tion center; he'd been ratted out by one of the 
comrades with whom he'd shared his secret 
store. He says the police tortured him for a 
week, forcing him to write hundreds of pages 
of confession under hot lights and prevent- 
ing him from sleeping by jabbing his forehead 
with a needle. When they found that he had 
only distributed materials to a few friends, 
he was given a "lenient" sentence: a year at a 
reeducation farm 40 miles outside Hamhung. 
"I grew to literally hate the land itself," he says. 
"I couldn't understand why watching a few 
foreign films should cost me a year of my life." 
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After the year of drudgery, Kim was released 
and managed to bribe a border guard to help 
him escape across the Tumen. He made his 
way from China to Seoul, where he set up 
North Korea Intellectuals Solidarity. 

Kim's strategy is much like Kang's with 
NKSC, using Chinese traders and smuggler 
contacts. But Kim has only a handful of full- 
time staffers. Instead of asking his North 
Korean contacts to wade across the Tumen, he 
describes throwing a rock tied to the end of a 
rope across the river. Smugglers on the other 
side, he says, use it to pull across a plastic- 
wrapped bucket of USB drives. (He's also 
experimenting with a three-man water bal- 
loon slingshot that can catapult contraband 
hundreds of feet past guards.) 

Unlike the pop cultural programming prof- 
fered by Kang's group, the content on Kim's 
drives includes mostly short educational 
documentaries created by and starring 
Kim himself. He explains to North Koreans 
what democracy is, for instance, or simply 
shows them what a bookstore or the Internet 
looks like. ''When a North Korean watches 
an action movie with a chase scene in a gro- 
cery store, they want to slow it down to see 
what's on the shelves," he says. "I show them 
what they want to see— what I wanted to see 
when I was there." 

Kim has also developed what he calls 
stealth USB drives, designed to avoid detec- 
tion. To any casual observer, the drive seems 
empty. But its contents reappear with a sim- 
ple trigger, the details of which Kim asked 
that I not publicize. Not even the buyer would 
necessarily know that the U SB contained ille- 
gal educational materials, he says. Instead, 
the files would simply materialize one day, 
a spontaneous gift Kim hopes will be as 
life-changing as the hard drive whose won- 
drous contents he once discovered. 

Kim denies that his work today is repen- 
tance for past sins as a member of Kim Jong- 
il's data gestapo. He describes the zealot 
of those years as almost a different per- 
son. But when I ask if he still feels guilt for 
the lives he wrecked, his polite academic's 
smile finally cracks. He massages his tem- 
ples with one hand. 

Once, he says, he found a collection of for- 
eign DVDs in the home of a single mother and 
her two middle-school-aged sons. He could 
tell by the teen-oriented content that they 
belonged to the kids. The mother insisted the 
DVDs were hers, sacrificing herself for her 
children. Kim says he was inclined to let her 
go, but a hard-line colleague insisted she be 
reported, condemning her to a prison camp. 

"I wanted to forgive her," Kim says. He pauses. 
"I still think about that family sometimes." 

□ N A FRIDAY NIGHT in an NKSC conference 
room, a young North Korean defector who 
has asked me to call her Yae-un is watching a 
copy of the teen comedy Superbad. She would 
later explain to me that she "had never seen 


a movie on that scale of filthiness before," 
and she doesn't hide her reaction; she spends 
most of the 113-minute barrage of adolescent 
sexual angst and dick jokes covering her face 
with the backs of her hands, as if to cool off 
her burning cheeks. 

The movie was supposed to be screened 
for one of the defector focus groups that 
NKSC assembles to learn how North Kore- 
ans react to different types of media, the 
better to smuggle in the materials with the 
most impact. But on this occasion, all the 
North Koreans but Yae-un are busy or have 
canceled at the last minute. So, like some 
kind of Clockwork Orange parody, the focus 
group has been reduced to one North Korean, 
watched by me, an NKSC staffer, and volun- 
teers as she reacts to Jonah Hill and Michael 
Cera trying very hard to get laid. 

When the movie finishes, Yae-un starts by 
listing the most astonishing elements from 
a North Korean perspective: the frank sex 
talk, constant genitalia references, under- 
age drinking, cops crashing their car, teen- 
age McLovin shooting a gun. All would be 
seen as indescribably alien, she says. "Even 
watching it now, I find it vulgar and shock- 
ing," she says. "If I were still in North Korea, 
it would blow my mind." 

So maybe NKSC should skip this one, sug- 
gests Rocky Kim, the staffer who organized 
the screening. "Maybe a documentary would 
be better?" he asks. 

Not at all. "I would vote to send it," Yae-un 
says without hesitation. "It will blow their 
minds, but it's not like they'll actually 
explode. They'll recover." 

Predicting North Koreans' reactions to 
foreign media isn't easy. The Interview, for 
all the furor it elicited from the Kim regime, 
got an equally negative reaction from North 
Koreans who saw it on the other side of the 
border. The smuggler Jung Kwang-il says 
contacts he spoke to in the country were 
offended by its low production values and 
mockery of North Korean culture. "They 
thought it was poorly made on purpose to 
mock North Korea, but I explained it was 
just a bad movie," he says. "They prefer The 
Hunger GamesT 

Other high-profile tactics by the North 
Korean free-information movement have 
backfired in their own ways: A balloon launch 
by Fighters for a Free North Korea in Octo- 
ber prompted the North Korean military to 
fire antiaircraft machine guns over a border 
village. Some of its balloons, meanwhile, end 
up stuck in the mountains, blown out to sea, 
or even back in South Korea. The pamphlets 
they include, according to some activists, 
criticize the regime too directly and are dis- 
missed by North Koreans as just another 
form of propaganda. 

NKSC is more cautious about its content. 
Ultimately the group decided that Superbad 
was too risque for the North; so much for dick 
jokes defeating dictators. 


But there's a question that persisted 
throughout my conversations with the 
groups: How does North Korea get from an 
information revolution to an actual people-in- 
the-streets-and-toppled-statuesrevo/ufzon? 

I pose that question to Kang Chol-hwan 
while we sit in his office one freezing, snowy 
afternoon, my last day in Korea. He admits 
there's not a simple answer, but he offers a 
few scenarios he considers plausible: The 
government, for instance, could sense the 
disconnect between its propaganda and 
the people's foreign-media education and 
launch its own reforms, the kind of grad- 
ual opening that took place in Russia and 
China. Or a disillusioned populace could 
begin defecting en masse, forcing a border 
control crisis. Or some spark, like the self- 
immolation of Tunisian street vendor Moham- 
med Bouazizi, could coalesce disillusioned 
North Koreans into their own Arab Spring, a 
full-scale grassroots uprising. 

But then Kang surprises me by admitting 
that all those scenarios are unlikely: The Kim 
regime is too blind and stubborn to initiate 
its own reforms, he says, and its totalitarian 
grip may be too tight for a bottom-up revo- 
lution. He puts his highest hopes instead in 
another scenario: that NKSC's foreign her- 
esy could penetrate the government and 
military's middle ranks and even their elite, 
eroding the ideology of the Communist Party 
itself and fracturing Kim Jong-un's power 
base from within. 

A minute later, however, Kang suddenly 
flips back to his earlier optimism: He pre- 
dicts that, thanks in part to his information 
strategy. North Korea's dictatorship will end 
within a decade. "They're already cracking," 
he says. "In less than 10 years. I'll be able to 
freely go in and out." 

That nakedly idealistic statement, beyond 
its tinge of wishful thinking, seems to reveal 
something new about how Kang sees his goal. 
In spite of all his childhood horrors, he wants 
to transform North Korea not simply into a 
nation that will let his countrymen go free, 
but one that will let him back in: He wants to 
go home again. And whether his smuggling 
tactics succeed or fail, he'll continue to send 
his USB thumb drives into North Korea, like 
offerings to a mute idol, because it's the best 
plan he's got. "I have no direct power against 
the North Korean government," he admits 
unprompted, his face blank. 

Outside the window, it's getting dark and 
the snow is still falling. A polar vortex has 
pushed Siberian air southward, bringing 
winter winds down the Korean Peninsula 
earlier than most years. And as cold as it 
is in Seoul, it's far colder 150 miles north, 
in the prison camps where Kang spent his 
childhood and where his sister may still be 
today. "This is the best way— the only way 
for me— to open North Korea," Kang finally 
says. "Every day until then is a delay to see- 
ing my family again." DQ 
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HE IS AN 
ABOMINATION! 


YOU ARE A 
MONSTER! 


ASK A FLOWCHART 

DQESTHIS PIECE OFPOPCULTURE 
THREATEN NORTH KOREA? 


STOP 
THREATENING 


OUR GLORIOUS REPUBLIC 
WITH 

DIABETES! 


HIS RAP CAREER! 


OF COURSE. 


“THE JONG- 
UN-DERTAKER”? 
IT’S NOT 
THAT WEIRD. 


COME ON, WE 
ALL KNOW HIS 
DAD WAS THE 
JONG-ILLEST! 


ACTUALLY, HE'S 
MORE OF A 
PERFORMANCE 
ARTI ... OH, I 
SEE WHAT YOU 
MEAN. 


ALL THE FOOD 
THEY NEED, AT 
LEAST. 
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